AND 


FSRO 


A¥ON 


TURBOME 


say 


: ; oe a 
: : A a 
3 : le aoe bars 
Sa aa ; 
ra : ees : ; ie 
— ae - « aia a | ag mI —z eo eal 4y 
(Gl 7 We A ce : z : % a 2 hy £8 4 ei ES = S =. Weis : read Ds al : 4 ety é aan : ood ae : 
a oL acy a — a , oe ed cet : ie: = a Bewgeeiet «2 & <~ | ae 
ee © - F ce - fe i+ $i eo ee : E a Cae ee a 7 fe 
a a oa 2 : ' & a —— hy ee ee Me oy ee on 
432 BF | j f a <= oo ee ae a a 
o { eas Bae * / | ee 4 I Ce at E oe tee 2 j aa 
sro | oT 2 le 
a < a é ae Rey 
i Moo oo 
. ————— ee 
s 5 [Ri ae 
is: cn eS 
+= a 
i :  ——— 
eae 
: ae 
eek co om 
aay 
: . San 
= Fe Me ol . 
A 7g ea ia 
he 
: ; Crees} 
‘s es es. ° 
eggs wee pres | Cee f 
: ea es 38 0 
a an Beye | 
Pi a i 3 aK Ae ea 2 a 
; Reh oe a Z # e : =e tae ee 
= : ae ee ae res = Site. aes | ie er 
ES oe ee ll 
| a | a ll 
‘ % hb —-— (iC erage a 
7" gr rae! ? = i a 
Sa = : os “2 
— ets ca 
Bi = y fe: (a 
; ; a 
4 | ae 
2.) ane "qa 
: —- 
ee 
3 6 aM. 4 > om 
= 4 ae eso 
is. 
Cs ae ae ee e 
ea 
: xf cee ae - 
ee 
. * Eis ar 
ae 
: a a 
: te ih oe ae 
4 Z ; inte AE 
z H as. + a, 
3 i a Se Bi? : 
3a ee Cee | eo pt Smee en ae : 
a oe ; # Pi 2 
7 
: + . 
ar “ Fo } 
: , a 
: 2 ee ven g 
i. oe em , oe ” : ; ; 7 
: Be ee ee 2 Ri ipaes, file nt 
Segall ae Bsn Lares _ — 
¥ : meee Se ero 
4 Z aa 
‘ - See 
ee ee: 
ee Sire 
: ag mae! Ne. 
,/ a meee 
¢ —. 7 - a 
= - ae 2 " ob ee ya 7 Br ial 
. . tl | S L OS an me oa 
—— dove ee A 
eq : oh . ?- = ii_ 
E ae waz js - > Ss een 
- EE ee 
2 il i 
4 7 pe | ; Sy | ere ' te a 
= we ae 
Brn. ees ——— = pay + 
ne . i oe ie y = a 
rr ii " 
i fy ice a5! 
= E sa ; hal ba i oer : 
ee : 3 aoe. i ae 
S nie ee . : s " et ere 
bay t. =< ca. + or . ata at’ ; 
¢ . i aaa 
i ‘i Pi ‘. ™ Be ts a Sig Gite - 
Z jt a ' a ; a i | 
= peas, _- as 
Ff a Peron a 
Pinteg 4 aes 
St Paes ee ao 4, 
; ae i faa yaa 
ee ad 4 . re 
. ie ee Peete Bap ee 
; a 
S : Pas ee ‘ee earg 
eo 
ix ‘ is 


JANUARY 2, 1959 


THE AEROPLANE 


ae 


oes 4 : 
Wiggs: 
i COr 
ny a 
ly = 


[7 increasing numbers of modern aircraft incorporate 9" 
2 Boulton Paul powered flying controls in their design. 

a Why is this? Because Boulton Paul Power Controls 

jee are sensitive, accurate, stable, reliable and safe. 
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..» NEWS IS HAPPENING AT NORTHROP \ 


NEW NORTHROP N-156F DELIVERS MORE FIGHTING POWER AT LESS COST 


The N-156F counterair fighter is developed for friendly 
nations which must guard their freedom under the 
shadow of potential aggression. Designed for speeds 
in excess of Mach 2, the N-156F can be operated for 
about half the cost of comparable fighters—offers NATO 
and SEATO countries a reliable and highly effective 
force for defense. It is intended for production abroad 
where its manufacture will contribute to the economies 


of the nations which use it. Its light, simple design cuts 
procurement cost; results in fuel savings and ease of 
maintenance that reduces the need for heavy, costly 
ground support equipment and rare skills. Its twin-jet 
safety keeps crew and plane losses at a minimum. The 
N-156F is a unique weapon, sensibly combining effec- 
tiveness with economy. Aircraft illustrated is the N-156F 
final mockup. First aircraft is now on the production line. 


NORTHROP INTERNATIONAL 


A Division of Northrop Aircraft, Inc., Beverly Hills, California, U.S.A. 
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. 3) : GRAVINER fire protection equipment was 
| f ee chosen for the Vanguard. 

; GRAVINER ... first in airborne 


Sis fire protection equipment. 


GRAVINER ° COLNBROOK ‘ SLOUGH . BUCKS . TEL: COLNBROOK 
Specialists in Industrial Thermostats, Overheat Switches and Industrial Explosion Protection Equipment. 
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As outstanding aeroplane designed an timae x 


co meet the crue needs of mediumcangieamtea 


transport. 


a ee MELO PLIES: SNE IES OE ES EE TT Cae 
5. 


Contributing co the high performance OF 
this aeroplane are Hobson Camber Flap Contot 


and Feel Simulator Waits 


Hobson 


SPECIALISTS IN PRECISION 
ENGINEERING PROJECTS 


H. M. HOBSON LTD. WOLVERHAMPTON | 
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Success in our business doesn’t merely mean 
the ability to manufacture, though we are extremely 
well equipped, even to the extent of having our 
own aluminium flux bath brazing plant. 


Success to us, means the ability to solve 
problems; to produce something that will do a 
new job, or perhaps an old job in never-before- 
experienced circumstances. And then, of course, 
to make it a practical and economical proposition. 

We have forty years experience and wide 
resources. If we can help you in any way with 
heat exchange and insulation equipment, please 
contact us. We are always at your service. 


These thermal blankets are made of refractory 
fibre cased in 004 inch (.1016 mm) stainless steel. 
They are made-to-measure and are extremely 
light, the dimpled construction being responsible 
for their great strength. Specified for Rolls- 
Royce and Armstrong Siddeley jet and turbo-prop 
engines, these particular examples are shown 
fitted to the Rolls-Royce thrust reverser for the 
de Havilland Comet. 


We design, manufacture and supply heat 
exchangers for many purposes in both aluminium 
alloy and stainless steel. This particular example 
is for the Vickers Vanguard's anti-icing system. 
Similar units are being supplied for the Fokker 
Friendship, the Bristol Britannia, the Armstrong 
Whitworth Argosy, the Vickers Viscount and 
the Handley Page Herald. 


High pressure fuel-cooled oil cooler for high 
performance gas turbine engines. This unit is 
used in the Armstrong Siddeley Sapphire S.A.7. 
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AIR EXPORTS AND THE FUTURE 


N this, the first issue of 1959, we take the opportunity 

to wish our readers at home and all over the World a 

happy and prosperous New Year. We are proud to 
point to the record export figures achieved during the 
first 11 months of the year that is past. What a wonder- 
fully warming prospect we could all enjoy if our planners 
and politicians could be brought to see that the aero- 
nautical exports of today are the outcome of wise 
decisions made as far back as 10 years previously. 

In this connection it is perhaps worth getting on the 
record that it was as long ago as January, 1946, that 
the Vultee division of the Consolidated Aircraft 
Corporation, the forerunners of Convair of today, 
forwarded to the Army Air Forces their proposals for 
research and development on a workable ICBM. It is 
a vital part of the moral of this story that Vultee were 
able to do so because the U.S. authorities had put 
forward the requirement. In other words, the triumphant 
progress of the Atlas satellite around its orbit this 
Christmas is the direct outcome of work placed on the 
American aircraft industry 13 years ago; a period, 
incidentally, of special interest to the editor of THE 
AEROPLANE as he had just settled down to what was 
then a new job. No wonder then that if it has taken so 
vital a portion of his life to get an ICBM into orbit, he 
should be at such pains to impress on all and sundry the 
outstanding necessity of getting down to work on the 
British supersonic airliner. 

Here is a project which those best qualified to know 
reckon will take our industry many years to get into the 
air. How essential then to wind up committee pro- 
ceedings with the concomitant circulation and discussion 
of reports and recommendations, and instead to make a 
decisive and vigorous start on a supersonic design. 

While in this country we are still pondering what to 
build as the next generation of airliner but one, in the 
United States further progress has been made in the 
business of getting out into space. President Eisenhower 
has appointed Dr. James Killian to be the head of the 
U.S. Federal Council for Science and Technology to 
co-ordinate the space programme. How many years is it, 
we wonder, since Sir Roy Fedden started asking for a 
body of wise men to take over the forward planning of 
Britain’s aeronautical requirements? 

Our Government has still not made up its mind about 
how the future of the aircraft industry is to be planned 
and all the while more far-sighted people are luring away 
the brilliant technicians whose talents are this country’s 
greatest asset in the export field. It does seem extra- 
ordinary that when we have an industry that is 


consistently demonstrating its ability to earn really 
worthwhile exports not to take the firmest possible steps 
to ensure that it continues so to do. 

It is not so many years ago that a well-known 
Conservative Member, now Sir Arthur Harvey, was 
telling an unconvinced House that the British aircraft 
industry would be selling £150 million of exports 
annually. Now that they are doing so, he had occasion 
in a recent debate not only to remind them of what he 
had forecast 10 years earlier but to warn them of the 
grim likelihood that in two or three years the figure 
may be down to £30 or £40 million unless something 
is done in the immediate future. 

Mr. F. V. Corfield, the Conservative Member for 
Gloucester South, made the excellent point early in the 
same debate that it is virtually impossible to have 
a comprehensive debate on the aircraft industry while 
responsibility is spread around so many Departments 
of the Government. To the usual list of Ministries, 
which have so often been enumerated on our pages as 
having a finger in the aeronautical pie, Mr. Corfield 
added the Board of Trade as being responsible for 
export credits and the Chancellor of the Exchequer for 
finding the money. He hoped that the Government 
would seriously consider the setting up of a ministerial 
committee, or some such organization under the chair- 
manship of a single minister who would be responsible 
to the House. We hope the fact that no answer to this 
was forthcoming will not deter Mr. Corfield, and indeed 
all Members who are interested in the future of the 
aircraft industry, from pegging away at this point. 

As things are, complication is inevitable and Mr. 
Corfield, himself dissatisfied with the failure of the Air 
Ministry to get requirements for Transport Command 
laid down early enough, suggested that the estimates 
for Transport Command should be taken away 
altogether from the Air Ministry and passed to the 
Ministry of Defence. There is no doubt at all that there 
has been a woeful blindness in high places to the facts 
of Commonwealth life and in particular to the needs of 
Commonwealth life-lines. Long-range high-speed large- 
load-carrying aircraft are a “must” in these days of 
disappearing bases. And oddly enough such aircraft 
would fit well into the World air traffic pattern. 

Unfortunately, we cannot examine in extenso all the 
proposals put forward in that debate. Fortunately, it 
is not to be the last and so we can look forward to 
more vigorous onslaughts on a Government which 
seems strangely reluctant to ensure best possible use 
of the brains in its most productive industry. 
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Meaningless Assurances 


N February, 1955, when permission was given to B.O.A.C. 

by the Minister of Transport and Civil Aviation to place an 
order for 10 DC-7Cs it was clearly understood by both the 
Ministry and the Corporation that these aircraft would be sold 
for dollars just as soon as (to use the wording of the B.O.A.C. 
statement on March 10 of that year) “ British-built aircraft can 
be brought economically into route service on the North 
Atlantic.” 

On December 18, 1958, in a written reply to a question from 
Sir Arthur Harvey, the Minister, after saying that this assurance 
had been given, explained that B.O.A.C. “will be able to 
employ the DC-7Cs as well as the Britannias until the extra 
capacity provided by the 15 Boeing 707s on order becomes 
available in 1959-60. The Government has therefore agreed 
that B.O.A.C. may retain the DC-7Cs until the Boeings are 
delivered, on condition that the DC-7Cs are then re-exported.” 

This does not make much sense. The Britannias are now, 
presumably, “economically in route service on the North 
Atlantic” and others (probably five) could be made available 
to the Corporation in a very few months if they were really 
wanted. The DC-7Cs will inevitably become more difficult 
sales prospects as the months roll by. 

There may well be other good reasons why the DC-7Cs are 
being retained, but, to the onlooker, it would seem to be 
rational, as well as being good business for the British aircraft 
industry, to buy more Britannias and to sell as many of the 
DC-7Cs as can be spared in relation to the traffic likely to be 
offered on the North Atlantic during the coming 18 months. 
The onlooker would, too, consider that the Britannia is likely 
to be more attractive to traffic than the DC-7C during this 
period when there is strong and growing competition for the 
Boeing 707s and that the Britannias are likely to be more 
readily saleable during and after 1960 than the DC-7Cs. 


Hawker Siddeley VTOL Projects 


ONFIRMATION that the Hawker design team at Kingston 

have been actively engaged on a VTOL aircraft project 
came last week from Sir Roy Dobson, the Hawker Siddeley 
Group’s managing director. He is reported to have described 
the new aircraft as “a close-support fighter with vertical 
take-off capacity which will do all that the Hunter can do.” 

Sir Roy has, moreover, revealed that the chosen powerplant 
is a special Bristol engine. This is, of course, a logical develop- 
ment from the recently forged Bristol-Siddeley link which 
brought Bristol Aero-Engines into the Hawker Siddeley Group 
picture. It bears out, too, our forecast in THE AEROPLANE 
for December 12 concerning likely powerplants for future 
British VTOL projects. 

No details of the new engine were forthcoming, but it had 
already been suggested that for the VTOL application the 
Bristol team favoured the use of a common powerplant for 
providing both forward and downward thrust. For such a 
purpose, emphasis would clearly be placed on low specific 
weight and a high available mass-flow to cater for the take-off 
case; some form of ducted-fan- engine would appear to be 
required. 

Some two years ago Dr. S. G. Hooker, discussing possible 
lines of future development, suggested to us that new engine 
forms might well be produced by making use of the com- 
ponents of existing engines. By these means, he argued, the 
overall development time for a new powerplant could be 
materially shortened. One might expect, then, that any special 
powerplant of the sort necessary for a new VTOL aeroplane 
would be derived by Bristols from some form of marriage 
between existing engines and using well-tried components. 

There are, similarly, no details available concerning the new 
Hawker project itself—which has the designation P1127. A 
machine of the type briefly described by Sir Roy could be 
either a single- or a twin-engined aircraft, and it is likely 
that both these layouts have been studied. Nevertheless, one 
would suppose that for a close support aircraft with VTOL 
capability the single-powerplant layout would seem to be 


MEN IN THE NEWS.—Top left, Sir Frank Spencer Spriggs, 
who has received £75,000 compensation after relinquishing 
his post as managing director of the Hawker Siddeley Group. 
At Vickers-Armstrongs (Aircraft), Mr. B. E. Stephenson (top 
right) becomes director of engineering ; Mr. H. H. Gardner 
(bottom left) technical director ; and Mr. G. F. H. Hemsley 
(bottom right) chief engineer (aircraft) and special director. 


attractive and this would suggest that the P1127 is more likely 
to be a single-engine aircraft. There is nothing to suggest 
that its overall unorthodoxy would necessarily dictate a radical 
layout and one would not be surprised to find that its overall 
lines were reminiscent of its distinguished forebears. 

The existence of another Hawker Siddeley VTOL aeroplane 
was mentioned by Sir Roy on the same occasion. There is, 
he said, an aircraft under development in Canada which has 
been described as a flying Jeep and is known as the Aerocar. 
This presumably was a reference to Avro Aircraft’s Project Y, 
which has the U.S.A.F. weapons system designation WS-606A. 
This is a descendant of the company’s remarkable all-wing 
VTOL project of 1951, which at the time was loosely referred 
to as a “ flying saucer.” That project was heavily shrouded 
by Security, but it was thought to derive its lifting and pro- 
pulsive thrusts from a radical form of large-diameter short- 
length gas turbine engine mounted with its shaft vertical and 
rotating in the horizontal plane (see THe AerRopLaNe for 
May 1, 1953). 

It is believed that this particular form of powerplant is no 
longer in favour, although the general principle of a large 
shallow-depth ducted fan on a vertical shaft might well have 
been retained. Power for such a device could, of course, be 
provided by more orthodox turbojet engines (THE AEROPLANE 
for August 22, 1958). However, no details of this intriguing 
new project have been given. It is expected that the prototype 
will be ready to make its first flight fairly early next year and 
it will be interesting to see what form it takes. 


Vickers Design Appointments 

yee aircraft design activities of Vickers-Armstrongs (Air- 

craft), Ltd., are now being centred at Weybridge and as a 

result major changes will be made in the design organization of 

the company. A series of new appointments is being made, 

effective from January 1, 1959, and covering the whole of the 
company’s aircraft design activities. 

Mr. B. E. Stephenson, formerly chief engineer (civil aircraft) 
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is to become director of engineering. Mr. H. H. Gardner, who 
was chief engineer (military aircraft), is appointed technical 
director, and Mr. G. F. H. Hemsley, formerly assistant chief 
engineer (aircraft), becomes chief engineer (aircraft); Mr. 
Hemsley has also been appointed a special director of Vickers- 
Armstrongs (Aircraft), Ltd. 

Directly responsible to the chief engineer (aircraft) are the 
following new appointments: Messrs. E. S. Allwright, E. E. 
Marshall and D. Parker, each of whom is appointed assistant 
chief engineer (aircraft), Mr. D. James as chief structural 
engineer, and Mr. E. J. Clark as design manager. 

For the time being design work on the Scimitar will be 
handled by the design team at South Marston, under the direc- 
tion of Mr. A. N. Clifton, who retains his present position as 
chief designer (Supermarine) until he takes up an appointment 
at Weybridge at a later date. 


Operational Thors 

ROM the Douglas Aircraft Company comes the news 

that the Thor IRBM has been accepted as operational 
by the U.S. Strategic Air Command. This announcement, 
which was made by Major-General David Wade of S.A.C., 
followed two successful Thor firings in one day—both of 
which resulted in the Thor missiles covering the full “ pro- 
gramme range.” One of the missiles was launched over the 
Pacific from the new range at Vandenberg Air Force Base, 
‘xin California, and the other was fired over the Atlantic from 
Cape Canaveral, Florida. Both missiles are said to have 
landed within 5 miles of the intended impact point—which 
is considered to be an acceptable miss-distance with an 
atomic warhead. 

Major-General Bernard A. Schriever, who is in charge of 
the U.S.A.F.’s ballistic missile programme, is reported to 
have said that the Thor’s success was “the pay-off of three 
years of research, development and testing to achieve opera- 
tional capability.” One of the two firings was accomplished 
by an operational U.S.A.F. crew for the first time—they were 
trained by Douglas. 

Thor has a design range of 1,500 nautical miles and, pre- 
sumably, this was the range over which the missiles were fired 
from Vandenberg and Cape Canaveral. The powerplant of 
the missile comprises a North American Aviation, Rocketdyne 
division, liquid-oxygen/alcohol motor delivering a thrust of 
150,000 Ib. Weight of the complete weapon has been quoted 
as 110,000 Ib.; it is 65 ft. long and 9 ft. in diameter. 

An inertial guidance system developed by the AC Spark 
Plug division of General Motors is used. And control of 
the missile is effected by movement of the main rocket motor, 
which is gimballed, together with two vernier rockets for 
precision control. 

Thor missiles are being supplied to the R.A.F. under the 
M.D.A.P. arrangements and the first base for these missiles 
has been set up at Feltwell, in Norfolk. Some photographs 
of one of these missiles on its launching platform at Feltwell 
were published in THE AEROPLANE for December 5. 
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Aircraft Ex ports U Pp 


HE aircraft industry's total for the first 11 months of 1958 

amounted to a record £142 million, some £26 million more 
than for the whole of 1957, which was itself a record year. 
This represents about £3 million a week, or an annual figure of 
about £155 million, and brings total aviation exports since the 
War to more than £775 million. 

At £15,346,438, the November figure was boosted by record 
aero-engine sales of £5,188,087, amounting to nearly £700,000 
more than in the previous record month (May, 1958). Aircraft 
and parts, at £9,601,045, also sold well, and the sale of electrical 
parts and appliances amounted to £284,783; tyres, £83,097, and 
aeronautical instruments, £189,426. 

Brazil was our best customer, buying £1,591,569 worth of 
aircraft and parts, followed by South Africa, £1,343,641, India, 
£1,237,246, U.S.A., £1,016,589, and W. Germany, £980,010. 

The January-November total £142,176,592 — showed an 
increase of 43% over the equivalent period last year and a gain 
of 22% over the 12-month total. Aero-engines, at £45,687,618, 
exceeded last year’s annual figure, which was a record, by some 
£5 million; the aircraft and parts total, £90,994,493, was 
£19 million above the previous record annual total in 1956; 
electrical parts and appliances sold to the extent of £3,073,989; 
tyres, £558,135, and aeronautical instruments, £1,862,357. 


From Aviation to Steel 


EWS of an important appointment to one of Britain's 

most important industries came last week with the 
announcement by the Ministry of Power that Sir Cyril 
Musgrave, K.C.B., had been chosen to succeed Sir Archibald 
Forbes as chairman of the Iron and Steel Board. Having 
been closely associated with aeronautical affairs since 1937, 
first at the Air Ministry, later at M.A.P., and more recently 
at the Ministry of Supply, Sir Cyril is well known throughout 
the aircraft industry. 

Born in June, 1900, he joined the Civil Service in 1919 
and after a year with the Ecclesiastical Commission was, from 
1920 to 1937, H.M. Inspector of Taxes. He transferred to 
the Air Ministry in 1937 as a Principal and in 1940 was 
appointed an Assistant Secretary at the, then, Ministry of 
Aircraft Production becoming Principal Assistant Secretary in 
1943. In 1946 Sir Cyril was appointed Under-Secretary (Air) 
at the Ministry of Supply. He became Deputy Secretary in 
1951, Second Permanent Secretary in 1953, and Permanent 
Secretary in 1956. 

His many friends in all branches of the aircraft industry 
will wish him well in his new task to which he takes a wide 
knowledge of the problems of the industry. 


NEWS ITEMS ARE ON PAGES 24-26. 


COVENTRY CARRIER.—Sun shines on the first Armstrong 
Whitworth Argosy which was rolled-out at the week-end 
before Christmas. More photographs are on page 5. 


Photograph copyright “ The Aeroplane" 
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THE AEROPLANE 


America’s ICBM Satellite 


NLY 20 days after firing a Convair 

Atlas ICBM 6,300 miles over the 
Atlantic the U.S. launched a 4-ton Atlas 
vehicle containing special communica- 
tion equipment into orbit at 11.02 hrs. 
G.M.T. on December 18. It took off 
from Cape Canaveral in an orbit of low 
inclination to the Equator, so it cannot 
be seen in the U.K., Europe or much of 
the U.S.S.R. The — was sponsored 
by the Advanced esearch Projects 
Agency of the Department of Defence; 
its code name Score means Signal Com- 
munications Orbit Relay Experiment. 

The object of the experiment is to trans- 
mit radio messages to the satellite where they 
are recorded on tape for later transmission 
when commanded to do so by ground 
signals. The U.S. Army Signal Corps is 
providing the ground radio service and so 
far the participation of stations in 
California, Arizona, Texas and Georgia has 
been announced. : 

In many respects this U.S. launching 
recalls the Soviet Sputniks of October, 1957. 
Strict secrecy was maintained for it had been 
widely believed that the 16th Atlas to be 
fired on December 18 was another full-range 
vehicle with an experimental silver-tipped 
nose cone. 

Score’s initial orbit was 114 miles at its 
perigee and 928 miles at its apogee. 
corresponding eccentricity was 0.091; the 
maximum speed 
26,700 ft. per second. The orbit is interest- 
ing because of the use of an ICBM vehicle 
and also because of the very low perigee. 

Maximum speed of an Atlas on a 6,300- 
mile surface-to-surface ballistic trajectory is 
about 23,000 ft. per sec. at rocket cut-off. It 
then coasts upwards to a height exceeding 
500 miles. The additional 3,700 ft. per sec. 
needed for Score is readily obtained by 
replacing the warhead and heavy re-entry 


at perigee being about: 


nose cone with a special instrument compart- 
ment weighing only 150 Ib. 

Atlas should be capable of placing even 
heavier objects into a Score orbit or, alter- 
natively, of reaching much higher orbits. 
On an ICBM trajectory the two outboard 
boost rockets and the central sustainer 
rocket fire from the start. The boost 
rockets and part of the flared skirt section 
are later jettisoned; the sustainer continues 
burning until it is closed down, the final 
velocity being achieved by very small vernier 
rockets. 

Some time after this the warhead nose 
cone separates from the second propulsion 
Stage. The second separation was not used 
in Score and the total weight in orbit has 
been quoted as between 8,500 Ib. and 
8,800 Ib. depending on the fuel remaining. 

The orbit of Score is compared with those 
of Explorer and Vanguard in Figure 1. The 
lifetime of a satellite in circular orbit at 114 
miles would not be much more than an hour 
and Score will, therefore, encounter signifi- 
cant air resistance during its closest 
approaches to the Earth. 


Fig. 1. Satellite orbits—full line, Project 

Score, apogee 928 miles, perigee 114 

miles ; dotted line, Explorer IV, apogee 

1,373 miles, perigee 163 miles; broken 

line, Vanguard |, apogee 2,246 miles, 
perigee 406 miles. 


This will progressively reduce the apogee, 
with little change in perigee, until the orbit 
is nearly circular, after which descent will 
be very rapid. This is expected in early 
February. Explorer and Vanguard are 
expected to remain in orbit for years. 

U.S. official announcements emphasized 
the significance of the guidance accuracy. 
The guidance was presumably the normal 
Atlas radio-command system installed at 
Cape Canaveral but with different program- 
ron | arrangements. This system employs 
a oppler radar to determine missile 
velocity and acceleration and this is supple- 
mented by a tracking radar for bearing and 
slant range. 

Trajectory calculation is done on a large 
digital computer which compares actual with 
planned flight paths and transmits correcting 
Signals to the missile. There is no basic 
reason yn | such a system should not give 
precise orbit control provided the missile 
can be held within range of the landing 
guidance system or passed to other down- 
range equipment. 
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From the operational aspect, however, a 
radio -command system suffers from the 
disadvantages of large ground facilities 
capable handling only one missile at 
a time, susceptibility to enemy counter- 
measures, and difficulties of attenuation of 
the radio signals by the rocket exhaust gases. 
Guidance for the production Atlas will be 
by an Arma all-inertial system (as for Titan); 
this avoids most of the snags. 

The Score satellite is equipped with radio 
receiver, transmitter, and 
tape recorder and battery 
power supplies. Frequencies 
of 132.435 and 132.905 mega- 
cycles per second are being 
used. 

It is not yet known if the 
vehicle is rotating or has 
means of stabilizing itself or 
its aerials. Complete vehicle 
stabilization seems unlikely 
considering the _ technical 
difficulties and the weight in 
orbit. If the large cylindrical 
vehicle is tumbling, the diffi- 
culty of producing uniform 
signal strength will be far 
larger than has so far been 
solved in the small circular 
Vanguard satellite with its 
relatively long whip aerials. 

The experiments so _ far 
made have _ successfully 
demonstrated the principle 
of transmitting voice and 
multiple telegraph signals 
between Earth and a satellite 
—including a special Christ- 
mas message to the World 
from President Eisenhower. 
Some fading of this was 
detected although the general 
signal strength was good. 

Project Score represents 
only a small beginning in 
Opening up the technical field 
of communication satellites 
which has many interesting possibilities. By 
acting as a very high radio mast, such a 
satellite can extend considerably the cover- 
age of VHF transmission whose two. impor- 
tant advantages of freedom from _ inter- 
ference and great availability of band width 
are seriously hampered by line of sight 
horizon range. 

Frequencies which can be used in con- 
junction with satellites lie between about 
100 and 10,000 megacycles per second. 
lonospheric absorption precludes lower 
frequencies and atmospheric attenuation 
prevents use of high frequencies. The pros- 
pects of extending World-wide telephone, 
radio and TV communication into such a 
wide frequency spectrum is very attractive 
to the communication engineer. 

Apart from propulsion and guidance 
problems the communication advantages 
change considerably with satellite height. 
At lower altitudes range is only partially 
World-wide and the satellite velocity intro- 
duces problems of tracking and Doppler 
shift allowance. These factors improve 
as the orbit height increases. 

The 22,.300-mile orbit is attractive, for 
World-wide coverage is possible with only 
four stations. The satellite might have either 
large mirror-type reflectors or powered 
repeater stations each needing close altitude 
control. The technical difficulties of estab- 
lishing commercially useful stations at such 
a distance are, however, formidable and 
such sophisticated satellites may have to 
await more advanced propulsion systems 
and/or small-size low-weight communica- 
tion techniques. The restricted range of the 
rapidly moving lower satellite can be to 
some extent overcome by placing several in 
a given orbit.—* Bisonius.” 


Propulsion of Atlas is by two North American Rocketdyne LR93-NA-1 150,000-!b.- 
thrust gimballed booster rockets, a central Rocketdyne LR105-NA-1 60,000.-Ib.thrust 
gimbal-mounted sustainer rocket and two small gimballed vernier rockets, also 


by Rocketdyne. 


oxygen oxidant and are of the regeneratively cooled type. 


Ail these rocket engines use RP-1 hydrocarbon fuel and liquid 


The two boosters are 


mounted on eact. side of the central sustainer engine and below the two guidance 


packs. Their gimbals are swivelled by hydraulic servos to control flight path and 
maintain stability of the missile. 
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SIGNALS—The Newest 


PEAKING at Medmenham on December 18 at a dinner 

to celebrate the formation of R.A.F., Signals Command, 
Marshal of the R.A.F. Sir Dermot Boyle, G.C.B., K.C.V.O., 
K.B.E., A.F.C., Chief of the Air Staff, said that the new 
Command now stood shoulder to shoulder with the Operational 
Commands as part of a team. In a modern air force reliance is 
placed to 4 very great extent on electronic aids in the 
accomplishing of missions. It was in recognition of this fact 
and because of the invaluable work which 90 Group had done 
over the past 10 years that the Air Council had decided to grant 
the group its new status. “ Under this new title,” he said, “ we 
know that you will continue the sterling work for which you 
have become famous world wide.” 

Speaking in reply, the A.O.C.-in-C. of the new Command, 
Air Vice-Marshal L. Dalton-Morris, C.B., C.B.E., said that a 
separate Signals Command is unique in the Air Forces of the 
World. It is also unique, he explained, since it not only 
deals in technical matters but also has operational functions 
of great importance. The Command is able to fulfil an air 
staff requirement in the electronic field from the initial concept 
right through to acceptance trials whether it be air or ground 
equipment. 

He took the opportunity of paying tribute to the very able 
and experienced civilian staff in the Command. Altogether 
they number some 2,500, the great majority of them of pro- 
fessional grade. At Command Headquarters around 150 
professional and technical civilians were employed as radio 
engineers, designers and consultants. This body of technical 
experts, the Air Vice-Marshal pointed out, represents a sizeable 


HOSTS AND GUESTS 


Above left, Air Cdre. A. G. Powell (S.A.S.O., Signals), Capt. 

E. T. L. Dunsterville, R.N., Marshal of the R.A.F. Sir Dermot 

Boyle. Above right, Gp. Capt. D. Lumgair deen Air 

Marshal Sir Raymund Hart, Controller of Engineering and Equip- 
ment, Air Vice-Marshal J. G. W. Weston. 


R.A.F. Command 


proportion of the national assets in the technological field. 

“We must make very sure,” he said, “that we use them 
to the best advantage. For example, there are many tasks 
which I feel Signals Command is peculiarly well organized to 
handle more efficiently than industry and at considerably less 
cost to the taxpayer in the long run.” 

Particular mention was made of the presence of Air Vice- 
Marshal E. B. Addison and Air Vice-Marshal C. W. Nutting 
among the guests in view of their contribution to R.A.P. 
Signals achievement. 

Mr. C. I. Orr-Ewino, Under-secretary of State for Air, spoke 
of the pleasure he and his fellow-guests experienced on being 
present at such an historic occasion. He admitted to feeling 
somewhat diffident about replying on their behalf as so many 
of them had been his bosses during his service with the R.A.F. 

He spoke of the excellence of the dinner and then went on to 
speak about the skill of the band which they had the pleasure 
of listening to before dinner; it was composed entirely of 
volunteers from within the Command and this made its 
excellence all the more commendable. 

He recalled the earlier groups which had preceded 90 Group 
and made jocular reference to 60 Group which might be said 


Above left, Gp. Capt. J. D. S. Huxley, Gp. Capt. D. W. 

Rowson and Air Marshal Sir Douglas Macfadyen 

.(A.O.C.-in-C. Home Command). Above right, Air 
Cdres. J. C. Millar and H. G. Blair. 


Left, at the top table, the Chief of the Air Staff, Marshal 
of the R.A.F. Sir Dermot Boyle, with the Commander-in- 
Chief, Signals Command, Air Vice-Marshal Dalton-Morris 
on his right. Extreme left, Mr. C. 1. Orr-Ewing, Under- 
Secretary of State for Air and extreme right (back to camera) 
Capt. E. T.L. Dunsterville, R.N. Above, Air Vice-Marshal 
Dalton-Morris with Mr. Orr-Ewing and Air Marshal Sir 
Edmund Hudleston, Vice-chief of the Air Staff. Above right, 
Gp. Cpt. D. Lumgair and Air Vice-Marshal R. W.L. Glenn. 
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WHEN SIGNALS COMMAND 
HELD (TS INAUGURAL. ~ 
DINNER AT Ts H.Q. AT 
MEDMENHAM, ‘THE. 
PADRE SAID GRACE. 

IN LATIN , WHICH “THE 


_AIEM, L.DALTON-MORRIS, 
FIRST A.O.C--C. OF THE 
NEW COMMAND 


ee o — 


SIGNAL OCCASION 


THE AEROPLANE 


to have made the first successful take-over bid. He recalled, 
too, the work of 80 Wing and of 100 Group. 

The former worked in close liaison with Fighter Command 
and aimed at spoiling the enemy’s bombing aids. 100 Group 
sent its aircraft to accompany those of Bomber Command to 
deceive the radio and radar aids of the enemy's defences. 

He had a much appreciated: story about the small child who, 
being brought up in a township round a rocket centre, thought 
the proper way to count was downwards from ten, and worse 
than that, followed the zero with a horrifying expletive which 
apparently is what so often happens when a count-down at a 
rocket launch is followed by a non-start. 

It is clear that Signals Command will have an increasing 
part to play in contributions to the fighting efficiency of the 
R.A.F. This will be particularly manifest in the realm of 
electronic warfare in which the new Command has a direct 
and vitally important responsibility. Equally important is the 
responsibility for the operation of radio navigation systems and 
for the design and operation of the R.A.F.’s world-wide tele- 
communications network. 

As the C.A.S. had said at the beginning of his speech, the 
R.A.F. has come a very long way from speaking tubes, from 
rockets, flashing lights and “ thumbs up ” 
which formed the basis of the first com- 
munications systems. Last summer, while 
in the United States, the A.O.C.-in-C. of 
Bomber Command, Air Marshal Sir 
Henry Broadhurst, while at Pinecastle in 
the United States was able to ring up his 
headquarters at High Wycombe from a 
Vulcan parked on the ground. 

It is remarkable how swiftly the tele- 
communications and signals side of the 
R.A.F. has grown. Up till 1939 the 
Commands looked after their own com- 
munications and were co-ordinated by 
the Air Ministry. Then in 1940 No. 26 
(Signals) Group was formed to handle 
war-increased problems of global tele- 
graph communications. At the same time 
No. 60 (Signals) Group was formed 
within Fighter Command to bring in 
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the air defence radar stations. This group was also made 
responsible for GEE and opoe, the principal navigation and 
precision bombing aids used by Bomber Command during the 
War. 

When hostilities ceased, No. 90 (Signals) Group was formed 
under the Air Ministry to take over the functions of all these 
formations. Twelve years later on November 3, 90 Group 
became Signals Command. Today it may be said that the 
Command has three main divisions: radio engineering, elec- 
tronic warfare; and telecommunications. 

Taking the last-mentioned first, the Command is responsible 
through the Controller R.A.F. Telecommunications (craFT) for 
the working of the world-wide Commonwealth Air Forces tele- 
communications network. Crart also looks after the operation 
of the R.A.F. administrative telephone network. 

As regards electronic warfare, the Central Signals Establish- 
ment provides the proving ground for the evaluation of tech- 
niques and equipment. Now that electronic aids are vital to the 
successful operation of manned and unmanned weapons, 
whether for offensive or defensive warfare, the study of tech- 
niques for spoiling the enemy’s electronic systems and ensuring 
the uninterrupted use of our own is more important than ever. 
To perform its manifold responsibili- 
ties Signals Command operates a number 
of aircraft, Canberras and Varsitys are 
used for radar and radio calibration, 
Comet 2s, Lincolns and Varsitys play 
their part in the development and 
proving of airborne equipment. 

On the engineering side, Signals 
Command is engaged in the design, 
siting, development, »rototype fitting, 
manufacture, installation and repair of 
ground radio and radar equipment of all 
kinds to meet global Service require- 
ments. It is responsible, too, for the 
formation and functional control of 
overseas radio fitting parties. In the 
United Kingdom, the Command is 
responsible for the third line servicing of 
all radio and radar ground installations. 

Its responsibilities will surely grow. 
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Air Transport 


Enter the 


ITHOUT any very loud trumpet fanfares, a little revolution 

in turbine-design thinking seems to have been happen- 
ing. This, in time, may well lead to a revolution in our ideas 
about the prospective economy, flexibility and take-off perform- 
ance of turbojet transports and to eventual peace between the 
turboprop and turbojet protagonists. 

The “ new ™ thing is the fan-turbine or “ fan-jet.” It is early 
yet to talk too freely in terms of dramatic major break-throughs 
and so on—but there does seem to be very much something 
in the newer trend in engine-design thinking. Rolls-Royce 
started this trend with the by-pass Conway—which is, so far, 
the only engine of the type in active existence—but General 
Electric (with the CJ-805-21 turbo-fan for the Convair 600). 
Pratt & Whitney (with the JT3D-1) and Bristol (who have, as 
yet, made no official statements about it) seem to be coming up 
with even more interesting designs or projects in this power- 
plant field. (The features of the JT3D-1 were initially described 
in THe AgrRopLaNe of May 30, p. 735, last year, and the 
CJ-805-21 for the Convair 600 was described and illustrated in 
the issue of October 3, pp. 517-519.) 

Of cotrse, there is nothing new about the principle of the 
use of a fan (or ducted propeller) to give higher mass flows and 
more efficient efflux velocities to the turbojet. Ten years ago, 
or more, many of us were convinced that the ducted-fan type 
of turbine would eventually replace all other powerplants. The 
idea was charming in its simple logic; unfortunately, the 
mechanics of the hardware were by no means so simple. In 
those days all turbojets were, to use a variant of the modern 
jargon, single-spool engines—in other words, with one compres- 
sor and one turbine on the same shaft—and an effective ducted 
fan involved some fairly troublesome reduction-gear problems 
and a not inconsiderable weight penalty. For one reason or 
another the ducted fan idea died; but the related by-pass idea 
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remained alive—waiting for the kind of powerplant configura- 
tion and airframe requirements to make it worth while. 

Now the interesting point is that the first American fan- 
turbine to be announced is, in fact, a development of a 
single-spool engine—the General Electric CJ-805. Very 
ingeniously, G.E. propose to get over the fundamental difficul- 
ties by hanging a free-running turbine stage at the back of the 
engine and, in effect, making the outer sections of the turbine 
blades act as a fan in an annular chamber around the jet-pipe. 
Disadvantages of the scheme are that it makes the engine fat 
where fatness is least wanted aercdynamically, and that the 
associated by-pass intake system may be difficult. 

The other fan-turbine which has so far been described in 
some reasonable detail is the Pratt & Whitney JT3D-1. The 
JT3 engine is, like the Conway, of the two-spool type, so that 
the fan could conveniently be applied to the low-speed com- 
pressor. This engine has fan stages in front of, and on the 
same shaft as, the low-speed compressor and the flow is divided 
behind this fan—for which extra power is provided by an 
additional turbine stage. 

These engines are still not so very much more than glints in 
the designers’ eyes and the improved performance which is 
promised must be treated with some caution. Nevertheless, the 
figures are fairly exciting. The fan-jet Pratt & Whitney, for 
instance—a modification development of the JT3C-7—offers a 
13%, lower cruising specific, 33°, more take-off thrust, 15 
lower specific weight and reduced noise levels. 

Such improved figures are not to be sniffed at; even if they 
are optimistic the effect at least resembles a break-through in 
turbojet performance. It is possible already to see a new 
generation of medium- and long-haul turbojet transports with 
lower gross weights in relation to payload, and with better 
take-off performances.—H#.A.T. 


Combination in Hong Kong 


IR services out of Hong Kong are to be rationalized 

as a result of an agreement concluded between Cathay 
Pacific Airways, Ltd. (C.P.A.), Hong Kong Airways, Ltd. 
(H.K.A.), and B.O.A.C. Associated Companies. A new company 
is to be formed by C.P.A. in conjunction with B.O.A.C. to take 
over the assets of C.P.A. and to buy the complete share capital 
of H.K.A. “with a view to operating a combined service 
throughout the two regional spheres at present operated 
separately by C.P.A. and P K.A.” 

C.P.A. was formed in 1946 and in 1948 John Swire and 
Sons (with their associated shipping interests) and A.N.A. 
together acquired 80% of the shares. Other share holders 
included the P. & O. Shipping Company, The China Naviga- 
tion Company and the Borneo Co., Ltd. B.O.A.C. have not 
had any interest in C.P.A., but have been joint owners of 
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Hong Kong Airways with Jardine Matheson and Co, Ltd. 

Services are fiown by C.P.A. on routes to Singapore, Calcutta, 
Labuan, Bangkok, Saigon, Rangoon, Kuala Lumpur and 
Manila. The fleet comprises one DC-6B, one DC-6, one DC-4, 
and one DC-3, with two Electras for delivery in the first half 
of 1959. H.K.A. operates two Viscounts between Hong Kong 
and Manila, Seoul, Tokyo and Taipei. 

Under the new arrangement, H.K.A. temporarily became a 
wholly owned B.O.A.C. subsidiary, and until the new company 
becomes fully operational in a few months’ time, it has been 
placed under the management of C.P.A. under the aegis of 
one of the Swire companies. In return for relinquishing their 
holding in H.K.A., Jardine Matheson and Co., Ltd., will have a 
share in the new company. The board of the new company will 
consist of the existing C.P.A. board together with one director 
nominated by B.O.A.C. and Mr. Hugh Barton, the chairman 
of Jardine Matheson. 


DEMONSTRATOR.—An Ilyushin 
1-18 in Aeroflot colours was re- 
cently demonstrated to C.S.A. at 
Prague, where this picture was 
taken. C.S.A. are reported to 
have ordered some I/-18s for 
service this year. 
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It’s proof like this 
that sells me the 


VISCO 


Capital Airlines figures emphasise original economy claims of the Viscount 700 
These figures are taken from a study of operating costs recently made by Capital Airlines. The 
original estimates made in May, 1954, are compared with actual costs experienced in service. 

. — ‘ Original Actual 6-months period 
Cost per aircraft-hour flown Estimate ended 30th June, 1958 
DIRECT EXPENSE 
Pilots’ salaries, travel ; engine fuels; hull insurance; etc. $ 96.15 $ 95.85 
Direct maintenance labour, materials 57.76 47.12 
Aircraft depreciation 45.91 46.36 
Total direct expenses 199.82 189.33 
INDIRECT EXPENSES 
Assigned expenses (of all other elements of operating ex- 
pense allocated to types of aircraft on a formula basis) $169.52 $169.20 
Total operating expense 369.35 358.53 
Costs per revenue aircraft-mile flown 
DIRECT EXPENSE 
Pilot's etc. $ 0.402 $ 0.383 
Direct maintenance 0.242 0.188 
Aircraft depreciation 0.192 0.185 
Total direct expense 0.836 0.756 
INDIRECT EXPENSE 
Assigned expense $ 0.709 $ 0.697 
Total operating expense 1.545 1.453 


It’s experience—backed by figures like these—that is built into the Viscount 810/840 


VICKERS | 


FOUR ROLLS-ROYCE DART JET-PROP ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND TGA AT606 
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Over 250 safe ejections 
have been made in 
Martin-Baker Ejection 
Seats. Of these over 
40 are pilots and 
observers of the 
Royal Navy. 


Martin—Baker 


AIRCRAFT COMPANY LIMITED OF ENGLAND 


CANADA 
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Convair 


Roll-out 


EVERAL hundred business and airline industry officials 

gathered at San Diego on December 15—at 8.30 a.m.—to 
witness the brief ceremony of rolling-out the first Convair 880 
jet transport. After Mr. Earl Dallam Johnson, executive vice- 
president of General Dynamics, had described the 880 as “* the 
World's fastest, most luxurious and most versatile jet aero- 
plane,” Mr. J. V. Naish, Convair president, predicted that it 
would be in service “ more than 20 years.” 

The doors of Building 3, containing the final assembly line, 
were then rolled back, and the Convair 880 emerged, its nose 
raised on a dolly to ensure hangar clearance for the top of the 
fin. The original idea of using an anodized gold-coloured skin 
overall has been abandoned and the first machine was glistening 
in a pristine white finish, trimmed with broad gold flashes down 
the fuselage and nacelle sides; the fin was striped in white, 
gold and black. 

Flight trials with the first 880 are expected to begin on 
schedule at the end of January. Both this aircraft and the 
second example off the line—to be used for structural integrity 
tests—are in T.W.A. configuration (Convair Model 22-1) and 
will be delivered to T.W.A. among the last units of their fleet. 
The third aircraft, also for T.W.A., will fly in April, 1959 and 
the fourth, in Delta configuration (Convair Model 22-2), will 
fly in June. The C.A.A. certification programme, aimed at full 
certification by March, 1960, will be undertaken by the first 
three flying aircraft. 


Two of the pilots responsible for testing the Convair 880—Don 

Germeraad, left, and John Knebel—are seen, above, in the cock- 

pit of the mock-up. On the right is a view of the final assembly 

shop, with the second aircraft, in the foreground, being prepared 
for a nine-month structural test programme. 


The first fully furnished 880 will be the fourth to fly, and 
while certification trials are in progress, both T.W.A. and DeKa 
will receive some aircraft for route proving and crew familiari- 
zation. First delivery to T.W.A. is scheduled for November, 
1959, with service to begin in the spring of 1960; Delta will 
receive their first 880 in January, 1960. 

All these aircraft are the basic (or domestic) version, as 
ordered by T.W.A. (30), Delta (10), REAL-Aerovias (4) und 
Transcontinental (4). Capital Airlines are also completing 
negotiations for a fleet of these, with the help of General 
Dynamics’ financing. The initial engine variant is the General 
Electric CJ-805-3, the thrust of which is now officially stated 
to be 11,200 Ib.s.t. Noise suppressors and thrust reversers wil! 
be fitted as standard. 

The Convair 880s ordered by Swissair (5 and an option on 6) 
are the intercontinental version, having centre-section fuel, a 
higher gross weight (204,000 Ib. on the ramp compared with 
185,000 Ib.) and wing leading-edge slats to hold down the 
approach speed. Deliveries of this version are scheduled to 
begin in October, 1960. Both Swissair and SAS (who will lease 
two of the Convairs from Swissair) plan to fly these aircraft on 
their routes from Europe to South Africa, South America and 
the Far East via India. 

In September, 1960, the first Convair 600 is expected to fly. 
This is the enlarged version of the design, ordered by American 
Airlines, who will take first delivery in June, 1961. This version 
will be powered by the General Electric CJ-805-21 turbo-fan 
engine rated in the 15,000 Ib.s.t. class. Details of the Convair 
600 and comparative figures for the 880, appeared in THE 
AEROPLANE for October 3, 1958; an eye-witness account of 
Convair 880 production was in the issue for August | and 
another view of the complete aircraft was published last week. 
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North Atlantic A.T.C. Problems 


ONSIDERING the importance of, and the number of 

conflicting views about, North Atlantic traffic control 
problems and methods, the discussion after Mr. E. W. Pike's 
Royal Aeronautical Society lecture on December 18 was quite 
remarkably suave in tone. Most of those who took part in 
the discussion appeared to agree with the lecturer's views— 
summarized in THe Aeroplane for December 19, pp. 885-886 
—but gave more information or stressed new points. 

The urgency of the problem was interestingly highlighted 
by one of the off-the-cuff comments by Mr. Pike, who said 
that during an Atlantic crossing early in December the crew of 
a BOAG Comet 4 had sighted, at an estimated 4-5-mile 
distance, a small formation of B-47s flying at more or less the 
same altitude (35,000 ft.) diagonally across the track of the 
Comet—which flew through the contrails made by the B-47s. 
Later, one of two American contributors to the discussion, 
Col. J. Emerson, explained the situation over the U.S.A.F.’s 
system of altitude reservations. 

Until comparatively recently, military traffic (which con- 
stitutes nearly half of that on the North Atlantic) had reserved 
for itself “ blocks” of airspace including the equivalent of one 
hour’s flying in front of and behind each series of movements. 
Now, thanks to better position reporting, the reserved airspace 
could be “ rolled-up” behind the last aircraft in each group 
and the amount reserved was, in fact, no more than that 
demanded by individual civil aircraft. Block reservations were 
never made unless there were at least three aircraft involved 
and formations used only the airspace needed for one aircraft. 

The discussion was opened by Capt. V. A. M. Hunt, Director 
of Control and Navigation, M.T.C.A., who showed two slides 
plotting the actual tracks of 70-odd eastbound and westbound 
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aircraft during a night period over the east Atlantic. These 
slides gave a very dramatic impression of the amount and 
frequency of traffic. Capt. Hunt calculated that, had all these 
aircraft been fitted with the separation monitors recommended 
by the lecturer, cockpit alarm bells would have rung 150 times 
that night. He stressed the need for means of reliable lateral 
separation and said that Decca/Dectra was “ very promising ~ 
as such a prospective means. The reservation of block levels 
could not be allowed much longer. 

Although there was some disagreement about the importance 
of good communications, per se, as an aid to reliable A.T.C., 
the one practising airline pilot among the speakers, Capt. J. 
Woodman, said that the overall reason why Atlantic separations 
had to be so great was that communications were poor. He 
said that we can no longer tolerate a “ see-and-be-seen ” system 
in any context. Later, Dr. K. G. Bergin explained that high 
altitude operations introduced a new personal factor, “ space 
myopia.” Whereas, at lower levels, pilots’ eyes, helped by 
distant clouds or horizon, focused naturally on infinity, it was 
found that at high altitudes the natural focal point was nearer 
and distant objects might not be noted. 

Impressions during a most informative discussion might be 
said to have been partially summed up by the president, Sir 
Arncld Hall, when he asked, in his closing remarks, whether 
A.T.C. might not be running out of technical solutions to the 
problems posed by new developments. Nevertheless, though 
the new solutions may be more difficult, the onlooker left the 
lecture hall with the feeling that these solutions will, one by 
one, be found—but that there is very little time left. Such 
developments as reliable means whereby smaller lateral separa- 
tions can be permitted, the introduction of airways, and the use 
of automatic data transmission and processing will all play 
their parts in the improvement which must come during the 
next two years or so. 


About Jet Streams 


N a lecture to the Guild of Air Pilots and Air Navigators 
on November 25 Mr. E. Chambers, M.B.E., meteorological 
superintendent of B.O.A.C., discussed in some detail the latest 
knowledge on the subject of jet streams. Introducing his paper 
with a short historical survey, he pointed out that there is 
no strict definition of a jet stream, but to be worthy of the 
name it should have the form of a narrow tube containing 
winds exceeding 80 or 90 knots, with a central core of 
maximum speed, and should be located near the tropopause, 
which is the boundary between the stratosphere above and 
the troposphere below. 

In practice, the central core is found just above a zone 
of strong horizontal temperature gradient (where colder and 
warmer air masses exist side by side), and the tropopause is 
some few thousand feet higher over the warm air mass than 
over the cold air mass. The temperature difference between 
these air masses is usual!y about 10° C., and, in general, the 
greater the temperature difference, the greater the wind speed. 

Since warm and cold air are in juxtaposition along the polar 
front it is natural to expect jet streams to be associated with it. 
Where it has the character of a warm front, with the frontal 
surface sloping up forwards from its ground-level position, 
the jet stream is usually found 400 to 800 miles ahead of the 
surface front; similarly, a cold front slopes backwards and 
a jet stream is to be expected 200 to 400 miles in the rear 
of the surface position of the front. 

The jet stream associated with the polar front is calied by 
Mr. Chambers the “ polar jet. stream” to distinguish it from 
another jet stream commonly found nearer the Equator, called 
the “subtropical jet stream.” This is not associated with 
any payee fronts, but nevertheless follows the line along 
which the tropopause undergoes a sudden change in level, just 
as it does at the polar front. In winter this subtropical jet 
stream may encircle the Earth without a break. 

Position and behaviour of jet streams is much influenced by 
the underlying geography, and Mr. Chambers considered first 
the region of North America and the Western North Atlantic. 
Here the effect of the Rockies is to push the polar jet south- 
wards to a mean position of about 40° N. in winter. Its 
core is at about 250 mb. (34,000 ft.), its speed often exceeds 
200 knots, its direction is usually from between W.S.W. and 
W.N.W., and it often splits in two as it proceeds north-eastwards 
across the Atlantic. 

Over Europe and the Eastern North Atlantic, jet streams 
can flow in any direction, but usually from between S.S.W. 
and N.N.W. The core varies in height between 25,000 and 
40,000 ft., and the speed averages about 150 knots in winter 
and 130 knots in summer. 


The subtropical jet stream crosses Northern Africa regularly 
in the winter and proceeds along the southern boundary of 
the Himalayas, though it shifts north of them during the S.W. 
monsoon. The core lies at about 40,000 ft. and its speed 
averages 100 knots, except when it joins up with the polar jet 
over N. Africa or the Eastern Mediterranean, when the speed 
may reach 200 knots. 

At 40,000 ft. over Japan in winter, the westerlies, after 
being split by the Himalayas, reunite to produce the strongest 
mean winds in the World. Here the subtropical jet is corre- 
spondingly strong and its core speed averages about 160 knots, 
but this may increase to 250 or 300 knots if the Polar jet joins it, 
as frequently happens, and a speed of 373 knots was once 
recorded in 1953. 

Over the North Pacific the jet stream distribution is similar 
to that over the North Atlantic. And in the Southern hemisphere 
there is less variation with longitude than in the Northern. 

An easterly jet stream at 50,000 ft., rarely exceeding 100 
knots, is found over Southern Asia during the $.W. monsoon, 
extending also over Africa. Another easterly stream is occa- 
sionally found over the Equator, especially over Singapore. 

An important feature of jet streams, in addition to their 
speed, is the rate at which the speed diminishes outwards from 
the core, for the resultant wind shear can produce turbulence. 
There is also the possibility that a turbojet aeroplane, flying 
against a jet stream, could increase its ground speed by flying 
below the core at a lower altitude than its still-air optimum. 
However, a wind shear of at least 10 knots per 1,000 ft. would 
be needed to bring any advantage, and Mr. Chambers considers 
that the forecasting of such a condition would be too uncertain 
to justify the procedure, especially as it is likely to occur over 
only a short distance. 

Another position of strong wind shear is found when a 
“trough” at upper levels has a strong northerly jet on one 
side and a southerly on the other. 

Cloud observations can help to locate jet streams; high 
cloud, especially cirro-stratus or cirrus haze, often occupies the 
warm side and shows a sharp edge parallel to the jet axis, 
and long rolls or streaks of cirrus or cirro-cumulus can be seen 
in the warm air where a jet maintains its direction for hundreds 
of miles. If any high cloud occurs on the cold side, cirrus 
is more likely than cirro-stratus. Medium cloud and rain favour 
the warm side below the “entrance” of a jet, and the cold 
side below the “ exit.” 

Mr. Chambers can see little prospect of better forecasts of 
jet streams and their associated clear-air turbulence. Over 
most of the World the network of upper air stations is totally 
inadequate. The reporting of upper winds to ground stations 
is hampered by pressure of other work in the cockpit and 
congestion of air-to-ground radio traffic, and he suggests that 
information from the measuring device in the aeroplane should 
be transmitted to ground stations automatically.—a.£.s. 
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Developments 
in Airport 
Lighting 


by W. A. Villiers, B.Se., 
A.C.GLL. 


IGHTING on a modern civil airport 
is a complex, integrated pattern, 
representing the solution—or part- 
solution—of many separate problems. 
Aprons must be floodlit in such a way 
as to avoid dazzle to pilots while provid- 
ing even and good illumination for air- 
craft maintenance and loading; roadways and car parks must 
be lit by special aero-screened lanterns which give no upward 
light, to avoid confusing the pilot on his approach; taxiways 
must be lit either by completely recessed lanterns that will 
Stand up to being run over by aircraft, or by lightweight, 
frangible lanterns that will not cause damage in collision. 
But of all the problems to be tackled when an airport lighting 
scheme is prepared, the approach and runway lighting together 
form by far the most important elements. 

The basic principle of the approach and runway lighting 
combination is to present the pilot with a lighting pattern that 
he can see easily and recognize immediately, and that will 
enable him to make a quick and accurate interpretation of the 
information which the lights are intended to give. He needs to 
know three things—the location of the runway, the correct 
path and “ attitude” in which to approach the runway in order 
to make his touch-down within a preferred area, and the exact 
limits of the runway itself. These are what approach and 
runway lighting are designed to show. 

Certainly the nature of radio aids, developed at a tremendous 
rate during and since the War, is now such as to enable an 
aircraft to approach the runway travelling in the right direction 
and at the right height for safety. The task of lighting is to 
take over from radio, even in bad visibility—especially in bad 
visibility—and enable the pilot to change over from instrument 
to visual flying on the final approach and landing. And I can 
foresee no revolutionary change in that requirement for a long 
time to come. Even with the possibility of vertical take-off and 
landing in the future, lighting will still be needed to indicate 
where the ground is, at night and in bad visibility, as it is needed 
now with helicopters which do not actually land vertically. 

These statements, of course, bring me straight into conflict 
with radio eagineers, who will claim that radio devices are even 


Left, a high-intensity run- 
way light, G.E.C. Type 
ZA105, and below, a three- 
colour angle-of-approach 
indicator. 


A DC-3}on the approach to London Airport. In this article, the author, who is 
deputy general manager of the Lighting Division of the G.E.C. discusses some of 
the ways in which airport lighting is being improved. 


Photograph copyright “The Aeroplane” 


now sufficiently developed to cover not only a blind approach 
but a blind landing.* In reply to this there are two points 
to be made. First, radio aids including Gca are a very long 
way indeed from being effective unaided for the last critical 
200 ft. of height before touch-down; radio beams cannot pin- 
point an aircraft's position—nor indeed can talk-down—but 
merely bring it down through a rectangle in the sky. Secondly. 
it will probably take a whole generation to adjust passengers 
psychologically to flying blind, let alone landing blind; it is. 
after all, vastly comforting to the passenger to come down out 
of the murk and see the runway lights flashing past the window 
just before touch-down 

So far as one can see, therefore, improved airport lighting, 
but still on the lines of the present pattern, will be necessary 
for anything up to 50 years to come. The key word, of course, 
is “ improved.” So far as the pattern is concerned the Calvert 
approach system of line and bar lighting, starting up to 3,000 ft. 
from the runway, providing the pilot with a “horizon” and 
leading him to the threshold where the runway lighting takes 
over, still seems the best known method. Figures for “ approach 
success” (a first-time landing without overshoot) in reduced 
visibility for airports equipped with the ICAO line-and-bar 
system are, in fact, significantly better, at 93%, than for any 
other system. The supplementary approach aid of a centre- 
line of electronically operated flashing lights superimposed on 
the line-and-bar pattern, as used at some United States airports 
to “shoot” the way to the runway, is being studied in this 
country, but it is debatable whether it gives a useful aid or not. 
With their very short duration of flash and very high momentary 
intensity lasting only a few micro-seconds, these lights may be 
more off-putting than helpful to the pilot. i 

Accepting, then, that the pattern or method will remain the 
same, real improvement in airport lighting lies chiefly in solving 
the bad weather problem—the problem that has exercised the 
thoughts of lighting engineers constantly since the end of the 
War. This problem is mainly concerned with bad daylight 
visibility, since it is easier to see lights by night than by day. Its 
solution meets automatically the need for good lighting in good 
visibility, including good weather at night. ea 

In short, the aim of current development in airport lighting 
is to keep every airport open under all conditions—to make bad 
weather diversions unnecessary, or at least seldom necessary, 
and thus to contribute greatly not only to the safety but to the 
economy of air travel. The latter is of great importance. To 
an increasing extent since the War, regular air services have 
become less dependent on the weather, and on this vital factor 
depends very largely whether air services pay or not. On 
present-day schedules, diversions for bad weather may add 
thousands of pounds to the cost of a flight. The problem will 
increase considerably with jet services, where a lower fuel margin 
will mean that the pilot must know well in advance whether he 
can land at his destination or whether he must divert. 

In pursuit of this “ ideal” of no bad weather diversions, one 
of the main tendencies in this country is to provide a bigger 
spread from the runway lights, to get well away from the high- 
power pencil beam sometimes used in the United States. These 
pencil beams are felt here to be much too narrow for comfort— 
that is, the pilot's comfort. Moreover they must be installed 
with micrometer accuracy, and could quite easily be put out of 
focus by ground vibration, particularly from jets. The view 


* This article was written before the recent work of the Blind Landing 
Experimental Unit had been published. See Tue Arror.ane for October 17, 1958. 
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in this country now is that a much broader beam, of about 
25 degrees in azimuth, is needed. The object of this broad 
beam runway lighting is to give the pilot much more latitude 
than he has had in the past, bearing in mind the factor of 
instrument error in bad weather, so that if he is in the wrong 
approach attitude or direction he can see it much sooner than he 
could with the pencil beam—soon enough to make a correction. 
In other words, the new thinking on this aspect of airport 
lighting is to give the pilot's vision more scope, whereas the 
radio theorists, would seek to give it less. 

Broader beams, of course, mean that higher wattages are 
needed; indeed the whole tendency towards higher intensity 
both in runway and approach lighting to give more light for bad 
weather means higher power all round. Already there has been 
a rise from 36 watts to 200 watts since the War, and wattages 
are bound to rise still further. This is not so unimportant as 
it sounds—in fact it is basic to the whole of airport lighting, 
for it presents the lighting engineer with very considerable 
physical problems to overcome. 

There is the problem of temperature, for one thing. High 
wattages build up a colossal amount of heat which has got to 
be dispersed. In the past this would have been done by having 
larger lights. But caution is necessary here because operations 
people are seeking much lower ground propeller clearance for 
turboprops. (One American aircraft designer even quotes a 
clearance of 10.16 inches, though how such accuracy is arrived 
at when the loading is not known is difficult to understand!) 

Moreover, lights which may be all right under normal rainy 
weather conditions may leak like sieves under the blast of water 
and dirt thrown up by a jei unless special precautions are 
taken. There are new glass problems to be solved, arising from 
the effect of the heat on refractors, and new problems on the 
lamps themselves, concerned with concentrated filaments of the 
right shape both for the light distribution and to fit an optical 
shape to withstand the heat from inside and the ground vibration 
from jets outside. 

The temperature problem becomes even worse with coloured 
glass—indeed the whole question of aviation colours becomes 
difficult with high-intensity lighting. Very few glass works can 
produce satisfactory aviation colours to the very tight specifi- 
cations required, and a slightly wrong colour changes appearance 
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The high-intensity cross-bar approach lighting at Southend 
Airport. 


under certain weather conditions. Blue can look green, amber 
can look red, green can look white, and white can look green. 
The temperature problem may aggravate this by itself changing 
the colour of the glass. Another problem is condensation and 
misting up inside the light under high temperature. 

All these individual points are now exercising the minds of 
lighting research people, all part of the general problem of 
providing more light for the pilot in bad weather to avoid 
diversion. One thing which such developments will answer 
is the present slightly confusing difference in appearance 
between approach and runway lighting. Up to now, runway 
and threshold lights have usually been of lower intensity than 
approach lights, so that at most airports the pilot passes 
approach lights of 80,000 candelas to be met by runway lights 
of only 8,000. 

The tendency now is to bring the runway lights up to 25,000 
candelas to match with the approach—the effect will be the 
same to the pilot because he gets closer to the runway lights 
—and to have a dimming system on both to vary the amount 
of light according to weather conditions. A new system of 
this kind has been installed at Southend, where the new runway 
lights are of 25.000 candelas with a broader beam—a system, 
incidentally, which greatly eases the task of radio control since 
pilots now only need to be brought to within two miles of 
the lights in normal visibility, where before they had to be 
controlled to within half a mile. 

One other new aid, or rather a redevelopment of an old 
aid. arising out of the high intensity bad weather requirement 
is that of angle of approach indication, which has been largely 
ignored for some years past. Previously there were various 
types of low-intensity indicators, but they were not needed in 
good weather anyway so they fell out of use. Recently much 
work has been done on high-intensity indicators for use in bad 
weather, which is of course when they are needed. Two systems 
are under development: one a three-colour system using the 
same light source and showing the pilot red, amber or green, 
the other a two-colour system showing red, white or varying 
combinations of the two. 

There, then, are the problems of airport lighting development 
in the immediate future—and, indeed for some time to come, 


because the high intensity question is not easily solved. Research 
work, both at Farnborough and in industry, is continuous with 


new problems coming up all the time. But I must make this 
point—all these problems are acceniuated by the constant, 
tremendous problem of correct installation and maintenance of 
lighting systems. All the research effort that goes into this 
complex science can be completely negatived, and sometimes 
is, by faulty installation of the lights themselves. 
High-intensity approach lights, carefully designed for direc- 
tion and power of the beam, should not be mounted on poles 
that wave about in the wind. Runway lights should not be left 
dirty or broken. It is an incongruous situation that many 
airport authorities go to great trouble examining specifications 
and seeking the advice of the lighting engineer in order to buy 
the right equipment, and then neglect proper maintenance. If 
this problem were put right, then even out-of-date systems 
would be contributing far more effectively to the safety and 
economy of air transport, and the purpose of the developments 
that have been outlined in this article would be better fulfilled. 
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An impression of the 
high-intensity approach 
and runway I'ghting at 
Jan Smuts Airport, 
Johannesburg. 
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The Fighting Services 


Integrated Air Defence 
ECENT reports from lIaris indicate that it has now been 
decided that Fighter Command is to be committed to 
NATO in the interests of an integrated air-defence system for 
Western Europe. All of the countries involved except France 
are reported to be in agreement with the plan. 

West Germany, Denmark and Norway are in favour of 
integrated air defence, together with the Benelux countries, who 
have pointed out the need for an integrated early warning and 
control for a number of years. General Norstad has stated 
that without an integrated system there can be no defence at all. 

As the United Kingdom would be involved in any NATO 
operations the decision to commit Fighter Command to 
SHAPE, on similar lines to the Canberra force already operat- 
ing with 2nd T.A.F., would make little difference to its task 
It has been stated that the Government has not been pressing 
for a R.A.F. officer to command the integrated air-defence 
organization, but the head of the air-defence staff at SHAPE 
has always been British. The present Director of Air Defence 
is Air Vice-Marshal H. D. McGregor, 

The agreed plan would allow for the withdrawal of certain 
units in the event of overseas emergencies involving one of 
the NATO countries with commitments outside Europe 


Mechanical Transport 

HE 1958 competition for the Air Ministry Mechanical 

Transport Senior and Junior Efficiency Trophies has 
resulted in the Home Command station, R.A.F. Innsworth 
(Gp. Capt. S. E. D. Mills) winning the senior award with 2,804 
points out of a possible 3,330, and Coastal Command’s R.A.F 
Mountbatten, Plymouth (Wg. Cdr. V. H. A. McBratney. 
A.F.C.), the junior trophy with 2,544 points. The mechanical 
transport officer at Innsworth is Fit. Lt. H. M. Sorrell, and at 
Mountbatten, W.O. S. Winks. 

In the competition the senior class embraces stations with 
35 or more vehicles and the junior those with less than 35 
vehicles. Runner-up in the senior class was R.A.F. Ternhill 
(Flying Training Command) and in the junior section, Home 
Command's R.A.F. Tichfield. 


Aircraft Recognition Contest 


RGANIZED by the Aircraft Recognition Society, the 12th 

annual AH-England Aircraft Recognition Contest will be 
held on January 17, 1959, at the Royal Society of Arts, London. 
The contest is open to teams of three from the Services, the 
Royal Observer Corps, the Air Training Corps, the Combined 
Cadet Force and civilian clubs. 


Photographs copyright The Aeroplane” 


SCIM:TAR CONVERSION.—Part of the Fleet Air Arm Scimitar 

conversion course which is now in operation at the Naval Air 

Fighter and Strike School, R.N.A.S. Lossiemouth, includes a 

number of hours in this Air Trainer Link flight simulator. A 

pilot has to complete a number of exercises on emergency pro- 

cedures and his “1st solo” in the simulator before taking off 
in the new strike fighter. 


THE AEROPLANE 


TREBLE ONE LEADER.— 
Sqn. Ldr. Peter Latham, 
r ght, has been appointed 
C.O. of No. 111 Sqn. at 
R.A.F. Wattisham, in suc- 
cession to Sqn. Ldr. Roger 
Topp, A.F.C. Serving at 
the Air Ministry for the 
past two years Sqn. Ldr. 
Latham has over 2,000 hrs 
to his credit. He flew No.2 
position inthe No, 263 Sqn 
Meteor aerobatic team at 
the 1950 R.A.F. Display 
and has served in Nos. 
£614 and 247 Sqns. 


This year one. of the awards, the B.E.A. Viscount Trophy 
for the top Service team, is being replaced by the Bristol 
Bloodhound Trophy presented by Mr. Peter Masefield, presi- 
dent of the Society. The other trophies consist of the 
Silver Hurricane as the top team award; the Bristol Britannia 
Trophy for the leading individual competitor; the Silver 
Hercules Trophy for the best cadet team; the “ Air Pictorial” 
Silver Trophy for the runner-up to the team winning the Silver 
Hurricane, and the model of the Fokker D.21 awarded by the 
Chief of Staff of the Royal Netherlands Air Force to the 
highest-scoring individual in the Service teams. 

In the 1958 competition, the majority of the trophies were 
won by members of the R.Neth.A.F. team, with only the two 
cadet trophies—the Silver Hercules and the “ Air Pictorial” 
award for the highest scoring cadet—-going to teams from 
the United Kingdom. 


R.A.F. Appointments 


HE following are among recent Royal Air Force 
appointments: 

Wing Commanders: C. H. Baker to command the R.A.F. 
Regiment (Malaya); N. J. Carver to R.A.F. Ballykelly, to command 
No. 210 Squadron: A. G. Clennett, M.B.E., to Headquarters, 
Maintenance Command, for technical staff duties; H. Drake to 
R.A.F. Kinloss, for technical duties; D. J. Griffiths to Air Ministry 
for duty in the Department of the Air Member for Supply and 
Organization; L. L. Harland, D.F.C., to R.A.F. Valley to command 
No. 1 Guided Weapons Trials Squadron; R. G. Knott, D.S.O., 
D.F.C., A.F.C., to Air Ministry for duty in the Department of the 
Chief of the Air Staff; T. McGreevy, O.B.E., to the Ministry of 
Supply: E. K. Paine to Air Ministry for duty in the Department 
of the Chief of the Air Staff; J. W. Sim, G.M., to Headquarters, 
Technical Training Command, for administrative staff duties; 
A. Vicary, M.B.E., to be Personal Staff Officer to the Inspector- 
General, R.A.F. 

Squadron Leaders: G. J. South, D.S.O., D.F.C., to Air Ministry 
for duty in the Department of the Air Member for Supply and 
Organization (with acting rank of Wg. Cdr.); G. B. Weston to Cooke 
Air Force Base. United States Air Force, for liaison duties (with 
acting rank of Wg. Cdr.); R. Millhouse, M.B.E., to No. 5 (Light 
Anti-Aircraft) Wing, R.A.F. Regiment, to command (with acting 
rank of Wg. Cdr.): K. B. Rogers, D.F.C., A.F.C., to Headquarters, 
No. 1 (Bomber) Group, for operations duties (with acting rank of 
Weg. Cdr.). 
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Above, a new strike aircraft for the Royal Navy, the Blackburn and General 
Aircraft NA.39 made its first flight in April. 


Below, an — Electric Lightning with two de Havilland Firestreaks was 
seen for the first time at the S.B.A.C. Display. During the year, Firestreak 
entered the early stages of operational service with the R.A.F. and the R.N. 


Right, the Bristol-Ferranti Bloodhound surface-to-air guided weapons system 
went into service with the R.A.F. at North Coates during the year. 


Below, on October 4, a de Havilland Comet 4 of British Overseas Airways 
Corporation inaugurated the first scheduled civil jet services over the Atlantic. 
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Below, this D.H. Otter of the Trans-Antarctic Expedition 
made the first crossing of the Antarctic by a single-engined 
aircraft in January. 


Above, a highlight—and a “‘first""—at the 1958 S.B.A.C. 
Display was the close formation aerobatics of 22 Hunters of 
No. 111 Squadron R.A.F.—seen here starting a loop. 


Right, the first Scimitar 
Squadron—No. 803, now 
on H.M.S. “ Victorious” — 
was formed in June. Here 
are two Scimitars of 
No. 807 Squadron, the 
second to be formed. 


Below, on June 9 Her 
Majesty the Queen per- 
formed the opening cere- 
mony at the new Gatwick 
Airport, intended as the 
main alternate for London 
Airport. 


Above, Fairey’s Rotodyne 
made its first full transi- 
tion from helicopter flight 
to autorotational cruising 
flight on April 10. 


Right, a large re-entry 
test vehicle, the first 
Saunders - Roe/R.A.E. 
Black Knight missile was 
successfully launched in 
September to a height of 
300 miles from the 
Woomera guided- 
weapons proving range 
in Australia. 
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Helicopter Vibration Investigations 
by D. Howe, D.C.Ae., A.M.I.Mech.E., A.F.R.Ae.S. 


B enn nature of rotating-wing aircraft is such that vibration 
problems are always likely to occur in both design and 
operation. Many of these problems are identical in principle 
to those encountered in other branches of mechanical engineer- 
ing, but are often much more severe because of the long shafts, 
numerous gearboxes and fluctuating loads which are invariably 


Fig. 1. Torsional ‘vibration model of a helicopter 
transmission system. 


present. Other types of vibration encountered are peculiar to 
helicopters and like designs, and these require special methods 
of analysis. Both forms of problem have been investigated at 
the College of Aeronautics using model techniques. 

One of the difficulties which may present itself in helicopter 
design is that associated with the torsional vibration of shafts. 


MOTION OF BLADES DLE 


TO OrsTURAANCE : \ 


The torsional behaviour of the transmission system of a 
rotating-wing aircraft can be analysed readily by one of various 
mathematical techniques, and any tendency towards a dangerous 
condition can be isolated and rectified. 

However, the nature of these mathematical approaches is 
such that any modification causing a change in the characteristics 
of the transmission system requires the whole process to be 
repeated. Examples of such a change are variation of driving 
shaft torsional stiffness, rotor mass or gear ratios. This need 
to repeat elaborate calculations may not be a serious disadvan- 
tage if the use of a digital computor is available; but, even so, 
some considerable time and cost may well be expended before 
an optimum set of conditions is derived. 

An alternative approach is to use an analogue of the 
systems—cither electrical or mechanical in form. The values 
of the important parameters can then be changed as desired and 
the effect upon system performance can be obtained 


immediately The electrical analogue system is quite simple and 
compact, but suffers from the usual drawbacks of such devices. 
On the other hand, the mechanical approach is more bulky, but 
also more reliable. An example of a model transmission system 
is shown in Fig. 1. 

Electromagnetic exciters are used to impose torsional oscilla- 
tions upon the model, this being more convenient than applying 
a perturbation to a rotating system. The modal shapes and 
nodes of the system at various frequencies provide the required 
design information. All the parameters are easily changed by 
varying shaft lengths or rotor inertias. No gearboxes are used, 
the frequency scale of the various branches of the system being 
adjusted appropriate to a uniform model frequency. Compari- 
son with theory is very good for the modes of vibration so far 
investigated. 

One of the most important of the problems peculiar to 
rotating-wing aircraft is that associated with instability of the 
aircraft whilst it is in a non-airborne condition. This ground 
instability, often loosely termed “ ground resonance,” is 
essentially mechanical in nature. The energy of vibration is 
derived from the rotation of the blades and the instability can 
arise in two ways. 

In the first of these the rotational velocity of the blade system 
is such as to equal the vibrational frequency of the rotor pyion 
(or more generally the whole aircraft). This is analogous to 
the whirling of a rotating shaft at critical speed, and is hence 
often referred to as the “ shaft critical’ instability. The rotor 
r.p.m. at which this occurs is usually below the normal operating 
range and it does not present any serious difficulty in this case. 

The second form of ground instability can be much more 
dangerous and troublesome. It is sometimes known as the 
“ self-excited oscillation,” and it closely resembles classical 
flutter. 

On many helicopters the rotor blades are hinged at the root 
in both the horizontal (flapping) and vertical (drag) planes. 
This is done to reduce root bending moments to a manageable 
value. In the flapping plane there is considerable damping 
from aerodynamic forces, but in the drag plane this is not so. 

Any smail disturbance to the rotor system, as may be caused 
by a gust or uneven running of the engine, will tend to cause 
the individual blades to move about their drag hinges. As a 
result of imperfect mechanical and aerodynamic conditions. the 


Fig. 3. An elementary model for ground instability 
research, having a single degree of freedom. 
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Fig.4. A ground instability model 
with three degrees of freedom. 


blades will also tend to move relative to one another. The 
effect is shown diagrammatically in Fig. 2. 

It will immediately be cppreciated that a rotating out-of- 
balance force at the pylon will result. Naturally, this will 
cause the helicopter to oscillate, and should the r.p.m. be such 
that one of the natural frequencies of the aircraft on its under- 
carriage is excited, the vibration amplitude will tend to become 
large. This overall vibration of the aircraft causes further 
out-of-phase movement of the blades about their drag hinges 
and the amplitude of the coupled oscillation rapidly increases 
usually culminating in the almost immediate destruction of the 
aircraft. 

Provision of dampers at the drag hinges reduces the tendency 
of the blades to move out of phase and, together with adequate 
damping in the undercarriage system, can be used to prevent 
the oscillation from building up to dangerous proportions. An 
alternative approach is to design the aircraft so that a self- 
excited oscillation does not occur in the rotor operating range 
Although the instability as described is due to the provision of 
drag hinges, it can equally well occur due to blade flexibility 
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~ SPRING Fig. 5. Diagram of model 
shock-strut. The damping is 
viscous in form as it results 
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in the plane of rotation, even though discrete hinges are not 
used. 

Theoretical analysis of the self-excited type of ground 
instability presents some difficulties, although with modern 
computing aids it is possible to predict the behaviour of an 
aircraft directly from the fundamental equations of motion. It 
is not so easy to assess the effect of variation of parameters 
because of the amount of computing involved, and the use of a 
model is attractive. 

The main difficulties associated with the design of a dynamic 
model are connected with the choice of scales and the degree to 
which the model represents the full-scale prototype. As it is 
essential to reproduce a correctly operating drag hinge in the 
model, the length scale cannot be reduced below a definite 
value, which is usually of the order of 1/4 to 1/10. To some 
extent the mass scale follows by reason of the physical size and 
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weight of the detail blade and rotor-head fittings, and is of the 
same order as the length scale. Only with regard to the 
choice of frequency scale has the model designer any real scope, 
and here two approaches are possible. On the one hand it is 
desirable to keep rotor r.p.m. as low as is possible to keep 
blade stresses. and driving-motor power low, and to minimize 
the chance of serious damage in the event of failure—which is 
by no means a remote possibility! On the other hand, the body 
freedoms of the model should be as representative as possible. 
And, unfortunately, the two requirements conflict. 

A low frequency scale, say of the order of 0.5 full-size value, 
implies very low force and stiffness scales, and it becomes 
physically impossible to build springs representing the aircraft 
shock struts and tyres, which are strong enough to withstand 
the whole mass of the model. Thus, not only do inherent 
stiffness and damping become relatively important, but also it 
is necessary to provide bearings to support the model. These 
effectively constrain the modes of vibration to predetermined 
forms and if chosen badly will render the model useless. 

The alternative is to use a high frequency scale of the order 
of 5, so that springs of adequate strength become possible, 
enabling the model to vibrate in realistic modes. Unfortunately, 
blade stresses become high and considerable power is required 
for the rotor, possibly necessitating a remote drive. 

When the low-frequency. approach is chosen it is necessary 
to decide upon the degrees of body freedom to be represented 
in the model. Experience has shown that the most important 
body freedom associated with the ground instability of conven- 
tional helicopters is that of roll. This is often combined with 
an overall lateral motion arising from sideways deflection of 
the tyres, and in some cases also with pitching. Yawing and 
fore-and-aft motion can also occur, particularly if the under- 
carriage system lacks high stiffness in the fore-and-aft direction. 

Fig. 3 shows a model designed to use the low-frequency 
approach and having only one degree of body freedom, that of 
roll. It was used to develop the model technique and such 
components as drag hinge and shock-strut dampers. 

A more elaborate model is illustrated in Fig. 4. This also 
uses the low-frequency approach, but has body freedoms in roll, 
pitch and lateral motion. The drag hinge dampers are located 
below the rotor head and consist of a number of pairs of steel 
and brass plates arranged to move relative to one another with 
blade displacement. 

As originally designed it was visualized that these dampers 
would be operated in two different ways. Direct contact 
between the pairs of plates would provide simple friction damp- 
ing, pressure being applied through a hard rubber block. 

It was also hoped to obtain viscous damping, i.e., damping 
proportional to velocity, by separating the pairs of plates with 
rubber washers and filling the damper shell with heavy oil. 
Unfortunately, this last method did not prove to be successful 
as the frictional damping in the bearings was greater than the 
viscous effect obtained, the minimum spacing between the plates 
being limited by surface irregularities. There is provision on 
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the blade roots for the use of inter-blade springs and blade 
stops, and these have normally been fitted. 

A diagram showing the design of the single nose and two 
main shock-strut units appears in Fig. 5. There are two main 
components, a single-acting coil spring to provide the required 
stiffness and an oil damper. The damping is essentially that 
resulting from the passage of oil through the small clearance 
between the piston and the cylinder wall. 

Variation of damping is obtained by an adjustable by-pass 
incorporated in the piston rod, and this has proved to be very 
satisfactory. It does have the disadvantage, however, of intro- 
ducing a certain degree of damping proportional to velocity 
squared, but this is minimized in a given series of tests by 
choosing a grade of oil such that the by-pass is used as little as 
possible 

Tyre stiffnesses in the vertical direction are represented by 
cantilever steel strips of adjustable length. A similar device is 
used to provide lateral stiffness, one spring functioning for both 
tyre and shock strut effects. 

It is thought the tyre damping may play an important part 
in ground instability, but there is little information as to its 
magnitude. Some vertical tyre damping is incorporated in the 
model by using rubber inserts in the jaws fotming the root 
fixings of the cantilever springs. An oil damping unit similar 
to the vertical leg units is used to represent total lateral 
damping. 

The three-bladed rotor is driven by a pc motor through a 
pulley and belt system, speed control being provided. Rotor 
speed is measured by a voltage tachometer. The only other 
instrumentation consists of potentiometers mounted above and 
directly coupled to the blade hinge pins. A _ four-channel 
recorder is used to measure blade amplitude, frequency and 
relative phase from the potentiometer signals. 

Although the model is not designed to be adjustable in every 
detail, considerable variation of parameters can be rapidly 
carried out. All spring and damper units are variable, mass 
distribution can be readily changed, and the use of standard 
items facilitates a change in configuration. An example of 
such a change is illustrated in Fig. 6, where the model is 
shown representing a helicopter having a four-bladed rotor and 
a quadricycle undercarriage. A new rotor head utilizing 
simplified drag hinge dampers having only one bearing surface 
is fitted, and the mass distribution has been changed, but other- 
wise the model is basically unaltered. This clearly demonstrates 
the versatility of the model approach. 

During actual testing of the helicopter model it is necessary 
tu introduce a disturbance to initiate oscillation. The number 
of oscillations required to damp out a disturbance of given 
amplitude is taken as a measure of the stability of the aircraft. 

This initial disturbance is normally obtained by shaking the 
model by means of a wire attached to it until the blade move- 
ment is the maximum permitted by the stops. It is, of course. 
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Fig. 6. Changed configuration 
in the model having three 
degrees of freedom. 


quite possible to reproduce a divergent oscillation, but serious 
damage can result unless limiting stops are fitted to both blades 
and body units. 

So far the models have been used to carry out a number of 
test programmes, aimed in two main directions. In some cases 
a direct comparison has been made with theoretical predictions 
and results from full-scale aircraft, and these have shown quite 
good agreement, although there is some evidence of a small 
degree of scale effect. This is as yet unexplained, but may be 
connected with the choice of body freedom axes, which has 
necessarily been based upon observations of the behaviour of 
past helicopters. It is hoped that this will be investigated in 
detail in the near future. 

The other tests have been intended to investigate the influence 
of the various parameters on ground instability behaviour. The 
expected tendencies due to variation of damping, mass and 
stiffness have been found, but of more interest are the effects of 
coupling in the various modes of vibration and the relative 
importance of the individual parameters. For example, Fig. 7 
shows the effect of increased damping in the lateral mode upon 
the instability characteristics of the quadricycle model, under 
constant-r.p.m. conditions. 

The stability of the model decreases with increasing damping, 
due to the tendency to uncouple the modes. Increase of lateral 
stiffness has the same effect. Change of undercarriage track 
has been reproduced on this model and found to be of little 
significance. 

Experience so far gained with the use of the model technique 
has shown conclusively the possibilities of this approach to the 
solution of vibration problems. It would seem to be especially 
useful in the early stages of design, as an early check on the 
aircraft's characteristics, to be backed up later by full-scale and 
theoretical work. 
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Fig. 7. Effect of lateral damping on stability (quadri-cycle 
undercarriage). 
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The Somerset 


Story 


by Charles Kovaes 


ATE in 1950 two air-minded men, 
unaware of each other and some 
12,000 miles apart, realized almost at the 
same time the great possibilities of light 
air-charter business in Australia. They 
recognized, for different reasons, that 
within the next 10 years or so the small 
charter aircraft could well become a 
familiar and indispensable adjunct to the 
life of Australia’s vast outback. 
One of these two men was Capt. Jesse 
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Luxton, A.F.R.AeS., F.R.Met.S., 
M.S.L.A.E.A., a well-known British 
aviator with some 13,000 flying hours and 
an intimate knowledge of the World’s skyways. Contemplating 
emigration to some new part of the Commonwealth (he had 
already spent 14 years in Africa), he was struck by a most 
unusual feature of Australian aviation. He was amazed to find 
out that while Australia’s regular scheduled airlines were the 
most highly developed in the World per head of population, 
charter flying in that country was relatively non-existent. 

Working on the basis of what happened in other countries, 
and considering Australia’s extremely bad inland communica- 
tions and the staggering distances of its wide open spaces, Capt. 
Luxton concluded that air-charter business must make fantastic 
strides in that country within the next 10 years. 

The other man was an Australian, Mr. Gordon Lee. He lived in 
Muttaburra, a tiny township in the middle of Central-Western 
Queensland, one of the richest wool-growing areas; a vast, flat 
grazing country, of extreme heat and cold, devastating floods 
during the monsoon and dust-storms or bush fires during the 
droughts. 

Mr. Lee was the proprietor of a road-transport concern at 
Muttaburra. During the “ Wet” his vehicles were often bogged 
down for long periods. 

He did not know much about aeroplanes but soon recognized 
the need for a light aircraft in his business, particularly during 
those critical periods when his crews needed quick relief. So 
he bought an Auster Aiglet and engaged a pilot, but hardly 


Left to right, Gordon F. Lee (chairman); W. G. Allen, Jr. 


(director); Capt. J. H. Luxton (managing director) ; Duncan S. 
McMaster (secretary), and Jack te Kloot (director). 
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Operating area covered by Somerset Airways’ aircraft‘without refuelling. 


had time to see if this apparently extravagant investment would 
pay dividends; scores of his grazier customers rushed to him 
with requests for emergency services; food dropping and rescue 
work during floodtime, and the conveyance of ambulance cases, 
delivery of urgent mail parcels, medicine and spare parts. 

He took out an air-charter licence, and as the result of 
experience drew exactly the same conclusion in Muttaburra as 
Capt. Luxton did in England—that air-charter business had a 
great future in the Australian outback and, in turn, a rapid 
development of the Australian outback would be greatly 
accelerated by the introduction of light aircraft on a commercial 
basis. 

By chance he saw Capt. Luxton’s advertisement in Aircraft, 
and he wasted no time in getting in touch with him. Luxton 
agreed to fly a light aircraft out from England to Queensland 
and to manage the air-charter business for him. 

Leaving England in his Proctor Luxton completed an eventful 
solo flight, eventually crossing the Australian coast over Cape 
Talbot on March 3, 1952, and flying on to Longreach, the 
largest town in Central Queensland. 

Somerset Airways, as the Lee concern was named, immediately 
moved its base from Muttaburra to the old Qantas hangar at 
Longreach, and the two men began operations with the two 
aircraft as the first organized air-charter firm in the west of 
Queensland. Afterwards Luxton and Lee formed a partnership. 

From there on Somerset’s story is one of sweeping success. 
The young firm’s services were eagerly sought by graziers, stock 
and estate agents, local Government officials, sheep buyers, 
shearing contractors, ambulance brigades, doctors and dentists, 
the police—and even undertakers at times. 

Somerset Airways quickly expanded, adding an extra aircraft 
to its fleet each year and at the same time standardizing all 
engines. Late in 1954 the firm opened approved workshops at 
Longreach for the overhaul, modification, repair, maintenance 
and servicing of all light aircraft, along with Auster spares and 
a distributing organization. 

The great Thomson flood in 1955, the biggest flood for many 
years, gave a strong impetus to the young charter firm’s develop- 
ment. The flood relief operation began at dawn on February 
25 and was completed on March 31. Records show the per- 
formance of two of the aircraft, both Aiglets, which took part 
in this operation. During the five weeks they had flown 33,120 
miles, supplied 115 homesteads with food, landed at 44 home- 
steads, made 127 other food drops, three medical-supply drops, 
and conveyed to hospital five ambulance cases. In 35 days they 
delivered 25 tons of food and 14 tons of mail. During the 
whole of the period the township of Muttaburra was supplied 
with fresh food and mail. 

During the same year Somerset made a scintilometer survey 
on behalf of Mt. Isa Mines, Ltd., in search of uranium, 
totalling on this mission 300 flying hours. The larger part of 
this operation had to be done by hedge-hopping at 50 ft. until 
Mt. Isa Mines obtained a new scintilometer which made 
operations possible at 200 ft. 

In January, 1957, the firm, operating five Austers from three 
bases—Longreach, Roma and Mackay——and approaching the 
30,000-miles per month mark, was converted to a private 
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company with the original partners and a number of graziers 
and business men as shareholders. It became Somerset Airways 
Pty., Lid. Lee was the first chairman and was appointed to the 


executive post of managing director (commercial), while 
Luxton became managing director (technical). 

The business was cegistered as a public company on April 14, 
1958. Lee gave up his executive post of managing director 
(commercial) due to other heavy business commitments, remain- 
ing as chairman. Luxton was appointed managing director, 
and Duncan S. McMaster (son of the late Sir Fergus McMaster, 
fermer chairman of Qantas) joined the company as secretary 
to take charge of commercial affairs. 

Today the company has a fleet of six Austers and one Cessna 
182A, has an import licence for a second Cessna and has made 
application to import two more. It employs one aeronautical 
engineer, seven pilots—all of them qualified aircraft mechanics 
—one apprentice aircraft mechanic, and an administrative staff 
of three. Somerset Airways, Pty., Ltd., now has the organization 
of a full-scale airline, and its four directors look forward to the 
future with confidence. 

They have every reason to do so. When the partnership was 
established back in 1952 the two foundation members set a 
tentative targ:t for increasing turnover at a rate of 50% each 
year on the first year’s business. The anticipated figures have 
been beaten continuously during the past six years, 

The name Somerset is as well known today in the Central 
West as the names of its early explorers Kennedy, Mitchell and 
Landsborough. And indeed Somerset has made no small con- 
tribution during its short existence to the development of this 
vast land by bringing modern amenities closer to isolated com- 
munities and by reducing the once-frustrating distances. 

Somerset’s aircraft sometimes carry doctors and oxygen 
cylinders and fly against time and weather to save a patient’s 
life; they often carry fire fighters to save a homestead from the 
rage of bushfires, or postal technicians who pinpoint from the 
air broken telephone lines; they may fly serum to a stricken 
racehorse or take a sick stud ram to the nearest veterinary 
surgeon; they often carry sheep dogs and saddles for mustering, 
parts for tank sinker’s broken-down plant, bookmakers to 
country racemeetings, and even corpses in canvas bags. 

The impact of Somerset's operations on the grazing industry 
is clearly shown by the amazing increase in the number of 
privately owned airstrips during the past few years. When 
Somerset was established in 1950 there were 14 private landing 
strips within a radius of Longreach—today there are well over 
150 strios in the same area. This shows that graziers are 
becoming air-minded as a result of Somerset's operations in the 
west. To encourage young graziers to fly their own light air- 
craft Somerset recently engaged an instructor for their new 
flying school. 

At present the company has four private mail runs of about 
250 miles each and intends to introduce a new one every two 
months. 

The company is now developing a new method of picking 
up mail without landing. Flying trials for perfecting this new 
technique have begun. Successful development of this operation 
would mean a tremendous advance in speeding up mail 
collections from isolated properties. 

One does not have to be an exvert in aviation to see that 
future possibilities for air-charter work in Western Queensland 
are almost unlimited. In the first place this vast grazing land, 
although sparsely populated, boasts of the highest earning 
capacity per head of novulation in Australia—and in the World. 
In the second vlace, the cost of air transport compares favour- 
ably with other means of communication in this area. As an 
examole a return trio between Longreach and Isisford, 148 
miles by road, costs £14 when travelling by t»xi or hire car—if 
the roads are dry. When the roads are wet. there is no way of 
getting there by surface transport. Somerset will do the same 
trio, the equivalent of 100 nautical miles for them, for £12. 
When one considers the difference in time, the cost of meals 
and accommodation saved on the trip. and the cleanliness of 
air travel as against travel by road or car on a dusty dirt road, 
it becomes obvious that the air-taxi is by far the better 
proposition. 
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A Cessna 182A and 
Austers of Somerset 
Airways at Longreach, 


Even in the case of longer trips, business executives and State 
departments are finding it cheaper to send their representatives 
on far western tours by air. The saving in time is tremendous 
A 1}-hr. trip by air would take up to two days by road. Costs, 
too, are more than comparable, as the wear and tear on motor 
vehicles—and drivers—is terrific on these rough roads. Station 
agents, sheep buyers and stock inspectors are finding that it 
pays to travel by the outback air service. A buyer can fly to a 
sheep station, conclude his business, and be back in his office 
the same afternoon. The alternative would be several days’ 
journey in a car over unmade roads. 

Another important factor which augers well for the future of 
air-charter work in the outback is the degree of air safety 
compared with road safety. Latest statistics issued by the 
International Air Transport Association show that today it is 
three times safer to travel by air than by road on a passenger, 
mile basis. Somerset Airways has the proud record of having 
flown more than 12,000 hr. and more than one million miles 
with only one major accident. 

Capt. Luxton puts this safety record down to the suitability 
of Auster Aiglets for bush work and is confident the company’s 
new Cessnas are going to maintain the same standard. A bush 
pilot has to have a flying ability and general knowledge far 
above the average. 

Early in 1958 the company introduced the first American 
aircraft, a Cessna 182A, to see if it would match the Auster in 
bush work. Since then the Cessna has proved itself worthy of 
its place in the Somerset fleet, but Luxton considers that the 
Cessna 180 with conventional undercarriage would be even 
more suitable for the company’s operations. The Cessna has 
already equalled the Auster’s performance from short primitive 
strips, and it has the added advantage of greater speed, range 
and flying comfort. The company has now decided to re-equip 
its fleet entirely with Cessnas. 

Somerset aircraft and pilots’ ability to land in all kinds of 
difficult conditions was recenfly demonstrated by a successful 
emergency landing in the heavily timbered mountains of the 
Dividing Range near Townsville. Jack Stewart, of Somerset 
Winton base, was flying at 7,000 ft. when he saw a piece of 
the propeller break away. He shut down the engine immediately 
as the whole wooden propeller disintegrated. Jack brought the 
aircraft down to an almost perfect textbook landing without 
any power available. He landed the aircraft on a narrow bush 
track and the only damage was a dent in the wing leading 
edge caused by striking a sapling on the side of the track. 

Quite apart from the business man who finds the air-taxi 
almost indispensable these days, the advent of Somerset has also 
made life much easier for the ordinary working man. Many 
men working in the outback come from other States, and have 
homes and families often thousands of miles away. Should a 
man wish to return home urgently—in cases of illness or death 
—he can be delivered at the main airline terminal or railway 
within a few hours. Without Somerset the delay in reaching 
these points would probably make the journey impracticable 
But even without taking into consideration these svecial cases 
of urgency when time is the most important factor, it is becom- 
ing more and more obvious that with its ever-increasing volume 
of business and its improving organization, Somerset’s charter 
service is rapidly becoming the accepted means of communica- 
tion for the average person in Central Western Queensland 


OPERATING STATISTICS 


Statute miles} Passengers Medical 
Year Flying hours flown carried flights 
hr. min. 

1950 (three months) .. 115 31 7,971 — _ 
19° a 472 30 32,602 — _ 
1982 470 50 35,812 - = 
1983 850 01 70,197 — = 
1954 1,585 04 118,344 — 17 
1955 2.019 00 165,084 1,823 22 
1956 2.632 18 216,941 2.682 277 
1957 2.181 04 195,502 2.799 14 
1958 (eight months) .. | 1,965 21 190,653 2.788 16 
Grand Total 12,291 39 1,023,106 10,092 % 
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Fifty F light Assessments 


by John Fricker 


IGHT years ago, as a very green amateur pilot, I rather 

diffidently drifted into the job of writing flight test reports 
for THe AEROPLANE. Perhaps slightly less green now, but still 
very much an amateur, I find that the 50th of these assessments 
was recently published. This personal landmark therefore 
seems a convenient point to look back over a memorable period 
and discuss a few of the lessons learnt from handling, if only 
for a brief period, a number of very different types 

These cover aircraft* of American, British, Canadian, 
Czechoslovakian, Dutch, Egyptian, French, Indian, Italian, 
Russian and Swedish design or manufacture, and of both fixed- 
and rotating-wing design. The aeroplanes include piston-, 
turboprop- and jet-powered types, while the helicopters add 
ram- and pressure-je: propulsion, in addition to conventional 
reciprocating power. 

Inevitably, if unfortunately, it is seldom possible to spend 
very much time in each new type, and unlike my contem- 
poraries on The Motor, who usually test new vehicles over 
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Helicopter training to solo standard was later generously 
donated by Westland Aircraft on the S-51. 


a period of about two weeks, most handling flights occupy 
less than an hour. It may be thought that any possible judg- 
ment would therefore be superficial, but this can be discounted 
(I hope) on two scores. First, and most important, is that these 
flights are not tests, in amy sense of the word, but personal 


The full list comprises, in order of flight: Hiller 360: Dart Kitten: 
Cessna 170; Auster Aiglet Trainer; Aecronca Champion; Ercoupe: Auster B.4: 
Comper Swift; Piper Tri-Pacer; Fleet Canuck; D.H.C. Beaver 2; Lockheed T-33; 
Huntine Provost; M les Sparrowict: Westland §.51: Sud-Aviation Diinn: Fokker 
Mach Trainer; Bristol Sycamore; Piper Neptune-Cub: Agusta-Bell 47G; Auster 
Alpine Auster AOP.9; Saab Safir; Hiller UH-12B: Cessna 180: Druine 
Turbulent; Zlin Z.226; Yak-!8; Antonov An-2: Westland Widgeon: Au-ter 
Agricola; E.S.A.F. Gombhuriah; Edgar Percival EP.9; Beech Bonanza: Hunting 
Jet Provost; Saro Skeeter; Thruxton Jackaroo; Super Aero 45; P per Apache: 
Hunting President: Aviation Traders Prentice; Fairey Gannet 1.5: Hindustan 
HT-2; Piaggio P.136; Piper Super Cub; Miles Student; L.60 RBrigadyr: G.B 
Linnet; N.H J. Kolibrie; Jodel D.117 


Ercoupe Lockheed T-33A 
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First of the 50 
handling articles 
by the author was 
on the Hiller 360 
helicopter’ in 
Paris. 


assessments or impressions. Secondly, in most cases, the 
extensive previous experience and pertormance figures estab- 
lished by highly skilled test pilots are made freely available 
to amplify one’s observations. 

Naturally, it is still preferable to make several short trips 
rather than one long one, in each new type, and in the case 
of light aircraft a week-end tour of the clubs would be ideal. 
Unfortunately, aircraft availability and weather, as weli as the 
time factor, invariably prevent this happening. It is some 
consolation to observe, however, that when extensive use has 
been made of an aircraft subsequent to writing it up (as was 
the case with the Ercoupe, for example), the initial impressions 
in general have been entirely confirmed. : 

However brief a handling flight may be, to be included in 
this series every aspect of it must be personally undertaken 
from take-off to landing. In many cases, and particularly with 
military types owned by the Ministry of Supply, this is only 
possible if dual control is available. Where circumstances 
prevent the full range of handling from being completed, the 
articles are not included in this general series. This accounts 
for the absence of such types as the Hunter Trainer and the 
F-100F Super Sabre from the list, although the exhilarating 
transonic experiences which they provided have been reported 
in detail in THE AEROPLANE. 

Ideally, of course, handling flights should be made solo, 
perhaps after a comprehensive dual check, and tribute must be 
paid here to several British companies who turn one loose on 
valuable prototypes with or without this formality. Miles 
Aircraft deserve particular mention in this respect, having 
entrusted the litthe Sparrowjet and the Student into my 
unaccompanied care, despite my very limited jet experience. 
Austers are also very good, and Westlands are another company 
to which we owe a particularly great debt, not only for allow- 
ing me to fly an S-5S1 solo for a couple of hours but also 
for providing the necessary dual instruction to make this 
possible. 

This experience, although brief, provided the basic minimum 
background on helicopter handling which has enabled other 
types to be evaluated from the amateur pilot’s point of view, 
but accumulating flying hours on rotorcraft is a very difficult 
process. The reason is not far to seek when it is considered 
that the 84 hr. flying at Westlands was worth £1 per minute. 

An introduction to helicopter handling had come some time 
before the Westland course, and in fact the first article in the 
series, in February, 1950, was on learning to fly the Hiller 
360. At the invitation of Helicop-Air in Paris, I received a 
couple of hours’ dual from Alan Bristow, in which a useful 
background of basic handling was obtained. Since then, other 
companies, including Bristols, Saunders-Roe and Air Service 
Training, as well as Westlands, have been kind enough to offer 


Miles Sparrowjet Turbulent 
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fairly extensive periods of dual and the opportunity of flying 
several widely differing types of helicopter. . 

Ten types of rotorcraft have so far been sampled, of which 
all but one have been described in this series. It seems to me, 
from a brief acquaintance with each, that helicopter types 
vary far more in their individual handling than do fixed-wing 
aircraft of equivalent weight. This can be attributed to many 
things; the relatively early stage of helicopter development, 
with consequent acceptance of inferior handling qualities; 
widely different designs of rotor heads and blades; and the 
varying application of power or manual controls. 

It is slightly disconcerting to find that some small two/three- 
seat helicopters have control forces in certain circumstances 
that would be more appropriate to a four-engined bomber. 
Some companies resort to hydraulic servo assistance, even in 
very small helicopters, to solve this problem. Designers such 
as Raoul Hafner, however, have shown (in the Sycamore, for 


The author is briefed 
by Ranald Porteous, 
chi 


ef test pilot of 
Auster Aircraft, 
before flying the 
Agricola at Rearsby. 
This assessment also 
included dropping 
74 cwt. of fertilizer. 
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example) that such complication may be avoided while achiev- 
ing light, pleasant and well co-ordinated controls. Most heli- 
copters still have a long way to go in these respects, as with 
stability, and the potential for their refinement is virtually 
unlimited. 

Turning to fixed-wing types, on which I can speak with 
slightly more confidence, the main problem in writing about 
them seems to me interpretation. Elevator control force 
gradients and rolling criteria mcan very little to the average 
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Super Aero 45 Piper Apache 


pilot, and yet some figures must be quoted if absolute rather 
than relative assessments are to be obtained. It is of little use 
saying that the ailerons of a particular type are light or heavy 
unless one knows what is the assessor’s criterion of normality, 
and this, of course, varies very widely. 

One only has to compare the control sensitivities of British 
and American as against Continental light- and medium-weight 
aircraft to find that in general, the European types have rather 
lower stick forces and possibly more neutral stability. Of late, 
attention to light and responsive lateral control is improving in 
Britain, but to solve the problem of interpretation, we usually 
quote a representative rate of roll, in degrees per second, in 
cruising flight as well as a description in general terms. 

In a similar manner, the longitudinal stick force is usually 
quoted as the effort, in pounds, required to exert a lg accelera- 
tion. Although this varies with speed, height and C.G. position, 
a representative range does give a useful indication, in absolute 
terms, of the elevator feel. As a guide to the uninitiated, rates 
of roll vary from the maximum human tolerance of about 
350°/sec. in jet fighters with powered controls, to 20°/sec. or so, 
which might be found in a poor light aeroplane or in a good 
multi-engined transport. Anything in the region of 100°/sec. 
indicates, in my opinion, fairly powerful and effective lateral 
controls for most small- and medium-sized aircraft. 

Longitudinal stick forces vary from about 3 lb. per g at high 
altitudes in jet fighters, which can then be overstressed or 
g-stalled with a one-handed tweak of the stick, to the 50 lb. per 
g needed to bring a B-47 out of a spiral dive. A more normal 
range is between 5 and 20 Ib. per g, with 10 Ib. as a reasonable 
figure for most light- and medium-weight aircraft. 

When flying a new type, the aim is to cover such things as 
general handling, basic stability; climb and cruising per- 
formance; basic stalls from level flight, clean and in the 
approach configuration, power-off and power-on; trim changes; 
baulked landings, and, where possible, aerobatics (including 
spinning). The latter manceuvres occasion some amusement, 
largely because their infrequent occurrence makes a routine 
performance in a strange aeroplane unlikely. When really 
aerobatic types are encountered however, as in the case of the 
Zlin Trener, the Russian Yak-18 or even the Provost, with a 
90-sec. inverted fuel and oil supply, the results are truly 
memorable. 

The Russian types flown were a source of particular pride in 
this series, since no other English-language journal has had a 
similar opportunity. In the case of the big Antonov biplane, 
a total of nearly 20 hours was accumulated in Moscow and 
Czechoslovakia when dropping parachutists, resulting in a 
thorough degree of familiarization. Although not included in 
this series, its predecessor, the veteran Po-2, or Podeva, was 
also flown, to the extent of nearly six hours’ solo in Yugoslavia, 
in 1951. 

One day, I hope to tell the story of the latter flights in full. 
In the meantime, I am hoping that the 100th flight assessment in 
THe AEROPLANE (in considerably less than a further eight years) 
will be on yet another Russian type. 


Fairey Gannet T.5 Jodel D.117 
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Plenty to be Pleased About 

UESTS at the Handley Page Senior Staff Dinner in London 

on December 19 were not only provided with Christmas 
cheer but with glad tidings too. The guest of honour, Sir 
HuGH Lucas-Toorn, Bt., Conservative member for Hendon 
South, congratulated them that orders had been placed for 
the Victor 2 with the stand-off bomb and means of flight 
refuelling. Bearing in mind the fact that the prototype Victor 2 
has not yet flown, this statement provided those present with 
the comforting reflection that the production lines were likely 
to be running for quite a while yet. 

Though the numbers of V-bombers are microscopic in terms 
of war-time bombers, such as the Halifax of which 6,000 were 
turned out by the Group, the man-hours for V-bombers are 
such that production lines do not run rapidly out of work. 

The second fact which gave a special fillip to the assembly 
was the news, triumphantly brought along by the Handley Page 
contingent from Reading headed by Mr. and Mrs. Manley 
Walker, was that the fourth Herald, and the second machine 
with Dart turbines, had made a successful first flight that very 
morning in the hands of Squadron Leader Hazelden. 

Sik FREDERICK HANDLEY PAGE reminded those present that 
the date of the dinner had some significance. Fifty-five years 
earlier the Wright brothers had made their historic flight. In 
1915, on the same date, the first big Handley Page bomber had 
flown. 

On the subject of diversification, and the newly formed H.P. 
department which was looking into the application of aero- 
nautical know-how to non-aeronautical applications, Sir 
Frederick had something to say about the possibilities of 
improving the economics of rail haulage in which the structure 
weight of carriages and wagons and wheels formed such a high 
proportion of the total. However, it was clear that he had so 
much faith in the future of civil aviation and the Dart Herald 
in particular that even the potential improvements which he 
envisaged would not enable the railways to compete with the 
economics of air transport. Consequently it was with 
tremendous enthusiasm that he was looking forward to the 
jubilee of Handley Page, Ltd., which is to be celebrated on 
June 17 next. 


Advice from Leaders of Industry 


HERE save in a London club and in England would cne 

be likely to find such a unique association as the Sopwith 
Apprentices dining together? This is not a large gathering. 
It scarcely could be, for those who paid a premium 40 years 
ago for the privilege of performing menial tasks in the Sopwith 
factory were few in numbers. That privilege must have been 
worth paying for: those apprentices have done well 

Once a year Sir Thomas Sopwith dines with the members 
of the club and this year two other famous Hawker Siddeley 
names, Sir Roy Dobson and Sir Frank Spriggs, were with 
him. All were concerned to advise the members of the associa- 
tion that they had a duty to the younger generation. The 
tradition had to be carried on and in some way, which 
members would have to find, the apprentices of this generation 
would have to have a chance of taking over from the original 
members of the club, who in the normal human way would 
steadily decrease in numbers. 

Indeed, no reminder of this last sad fact was needed, for 
before the customary silent toast to the memory of the S.A.A.’s 
first president, Fred Sigrist. Mr. R. W. Sutton. chairman of the 
Association, had to add the name of Charlie Brothers, who had 
died since the previous dinner. 

This year, in the absence of Capt. Duncan Davis, the toast 
of the president was proposed by Mr. R. W. Sutton, who 
delighted in rubbing home the fact that at its inception the 
Apprentices Association had been a rebel organization 

Replying, SiR THomas Sopwitu paid particular tribute to 
Mr. R. J. Ashfield and the fact that, as first designer, he 
produced designs which did not kill their pilots though in 
those faraway days stressing was not a widely practised art. 
He then insisted the necessity for keeping the club going 
by taking in the rising generation. 

Sm FRANK SpriGGs, who followed, strongly supported this 
proposition and added his own plea that the name of Sopwith 
should not be allowed to die. 

Arr Vice-MARSHAL PaNKHuRST, who followed to reply for 
the Association, produced some figures from his indentures 
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which were warmly received. Indeed, they are worth noting 
here as showing how much the early aeronautical enthusiasts 
were prepared to suffer in order to learn their art. Wages for 
Sopwith apprentices began at 4s. 6d. per week rising eventually 
in the fourth year to 10s. 6d. per week. From these vast 
sums, be it remembered, deductions were made for losses 
sustained by the firm. His observations made it clear also 
that, however hard a taskmaster Fred Sigrist had been, the 
lessons that he inculcated had borne good fruit. 

Air Cpre. C. B. Wincott followed with a tribute to the 
name of Hawker and in particular to the great pilot who had 
borne the name 

Sik Roy Dosson naturally could not be too modest about 
the Avro organization and in particular about the 504 
Apprentices. He too was concerned to emphasize how much 
was to be learned from these old principles of serving an 
apprenticeship. 

Mr. J. Jerrs, who as Commandant of London Airport has 
become so widely known on television, replied ‘on the guests’ 
behalf to the welcome very warmly extended by Mr. J. H. 
WILLIAMS. 

And we have a duty on behalf of all those fortunate to 
have been present to record their appreciation of the work of 
the untiring secretary, Mr. Victor Derrington, who, when we 
finally left, was still enthusiastically at work showing slides 
of all those lovely Sopwith aeroplanes without whose successes 
World aviation would have been the poorer. 


Dowty Expansion 


S we briefly recorded last week, an important step has been 

taken by the Dowty Group in their acquisition of Rotol, 
Ltd., and its subsidiary British Messier. This significant 
expansion of the Group’s affairs formed the subject of a joint 
Bristol/Rolls-Royce/Dowty statement just before Christmas: By 
consolidating two of the largest organizations in our aircraft 
equipment industry it has brought about some measure of the 
rationalization that has come to be expected in the aircraft 
industry. 

Certainly the move would seem to be a most logical one as 
both the Dowty and Rotol companies have for some while been 
occupied with somewhat similar lines of development. More- 
over, they are geographically close together. The two organiza- 
tions primarily concerned in the new arrangement believe that it 
will be to their mutual interest to effect a closer relationship and, 
that this can best be achieved under Dowty Group control. 

While the undercarriage and associated hydraulic equipment 
business of British Messier has its parallel in Dowty’s own 
well-known specialist concern with landing-gear work, the 
incorporation of aircraft propeller design and manufacture in 
the Group's activity is particularly interesting as a new field of 
interest for Dowty. As our regular readers are aware Rotol 
propellers have been chosen as standard equipment for a 
number of important civil and military aircraft—for example, 
they are used on nearly all the Vickers Viscounts in civil 
operation throughout the World. Likewise, British Messier 
undercarriages are widely used—they are on the English Electric 
Lightning, the Gnat, the Britannia, and the SC.1. 

The history of Re Ltd., back to 1937 when the 
company was formed as a joint enterprise by Rolls-Royce, Ltd., 
and the Bristol Aeroplane Company. Messier Aircraft Equip- 
ment, Ltd., came into being in 1938 and from this sprang British 
Messier, formed in 1947, which became a subsidiary of the 
Rotol company in 1952. 
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SOON TO FLY.—An impression of the Sud-Aviation S.E. 3200 28-seat helicopter, 


which is intended for both civil and military use. 


It has three Turboméca Turmo Ill 


shaft-turbines. 


PROTEUS PROGRESS.—Latest ver- 
sion of the Bristol Proteus is the 770 
Series turboprop. It has a take-off e.h.p. 
of 4,615 (4,130 s.h.p. and 1,260-)b. thrust). 
Cruise s.f.c. is 0.484 1b./e.h.p./hr. (0.501 
for the Proteus 765 and 0.511 for the 
Proteus 755) at 25,000 ft. and 300 knots 
in LS.A, conditions and at maximum con- 
tinuous power. Bristol Britannias now 
coming off the production line have the 
Proteus 760 and most long-range Brii- 
annias are now so powered. The Proteus 
705 in B.O.A.C. Britannia 102s has now 
been granted an overhaul period of 
2,000 hr. by the A.R.B. 


FRENCH 10-SEATER.—Initial flight 
tests of the Dassault M.D.415 10-seat 
transport aircraft which is now being 
assembled will begin in March. Its two 
Turboméca Bastan turboprops should 
give it a cruising speed of more than 340 
m.p.h. and in military form it can be 
used as a trainer. A variety of under- 
wing stores can be carried. 


PEAKED PROBOSCIS. — All-weather 
capability is conferred on the Russian 
MiG-17 single-seat fighter by the install- 
ation of radar in the central bullet and 
extended upper portion of the intake. 
This new photograph, the first of this 
variant to be published in the West, 
shows that the cannon armament is 
retained, and a recording camera is 
fitted alongside the nose. 


STARFIGHTER CLIMB.—Seven new 
rate-of-climb records were established, 
subject to confirmation, by a Lockheed 
F-104 Starfighter at Mugu, Calif., 
recently. The most significant are the 
climb to 25,000 m. in 4 min. 26.3 sec., 
and to 20,000 m. in 3 min. 42.99 sec., for 
which no existing records stand. 


ACHIEVEMENT.—A full 
conversion from vertical 
to forward flight was 
made by the Bell XV-3 
on December 18; it is the 
first tilting-rotor fixed- 
wing aircraft to do so. 


BASTAN POWERED.—The second 
S.E.116 (two 805-h.p. Turboméca Bastan 
turboprops), the development aircraft for 
the S.E.117 Voltigeur, made a 45-min. 
first flight on December 15. Two Wright 
Cyclone piston engines powered the first 

E.116. 


PIONEER DISCOVERIES.—Pioneer 
III, the recent Moon-probe rocket which 
travelled some 67,000 miles into space, 
showed that there are two intense radia- 
tion bands around the Earth instead of 
one as previously believed. The inner 
band has a peak intensity between 1,400 
and 3,400 miles up, while the outer band 
is strongest between 8,000 and 12,000 
miles. Pioneer III also indicated that 
the Earth’s magnetic field extends only 
36,000 miles into space. 


MEXICAN MAKER—A _ company 
has been formed in Mexico to under- 
take the manufacture of aircraft. Known 
as Lockheed-Azcarate S.A., it is jointly 
owned by Lockheed Aircraft Corpn., and 
Mexican interests. First project, accord- 


ing to Aviation Daily, will be a light 
utility aircraft, 
Georgia Division will 
prototypes and tooling. 


for which Lockheed’s 
provide design 


APPROACH AID.—The Australian- 
developed precision visual guide path 
approach aid is being tested in the U.S., 
Fiji and Australia. It is also to be tested 
in Canada for possible application at air- 
fields in the far north of the country. 
Designed by Dr. J. C. Lane, Director of 
Aviation Medicine in the Department of 
Civil Aviation, and Mr. R. Cumming, of 
the Commonwealth Aeronautical Labora- 
tories, the aid is a precise arrangement 
of staggered rows of lights which present 
a single bar of light when a correct 
approach is made. 


AUTOMATIC LANDING.—A Boeing 
B-47 has recently been landed by auto- 
matic control at the manufacturers’ 
Marietta plant during the current evalua- 
tion trials of the automatic-landing sys- 
tem developed by the Bell Aircraft Corpn. 
Employing an automatic radar tracking 
beam, the system was briefly described in 
THe AEROPLANE of July 25, 1958, p. 132. 


SNARK ORDER.—The U.S.A.F. has 
placed a contract worth $50 million for 
a of Snark intercontinental 

8. 


BOLD ORION. — The U.S.AF. is 
developing an air-launched ballistic 
missile with a range of 1,000 to 1,500 
miles. This new ASM, the Bold Orion, 
is reported to have been test-launched 
at 60,000 ft. from a B-58 Hustler bomber 
flying at 1,100 m.p.h. 


JT-4 TESTING.—On December 20 a 
Pratt & Whitney JT-4 (J75) turbojet com- 
pleted a year of flight testing, mounted 
in the port inner pod of the Boeing 707 
prototype. A total of 325 hr. has been 
flown with the 15,000-lb. two-spool 
engine at heights up to 42,000 ft. and 
speeds up to M=0.95. 


REGULUS CANCELLED.—Produc- 
tion of the Chance Vought Regulus 2 
air-breathing SSM has been cancelled by 
the U.S. Navy. This decision has been 
made as a defence economy and will save 
$100 million. 


NEW USS. AIRCRAFT.—Now flying is 
the Longren Centaur high-wing utility 
aeroplane powered by a  300-b.hp. 
Lycoming R-680 radial engine. The 
Centaur has folding wings of 40 ft. 54 in. 
span and is 31 ft. 9 in. long. It can 
carry 1,800 Ib. of cargo, cruising at 
100 m.p.h. 


JAP HELICOPTERS.—The first two 
Mitsubishi-built Sikorsky S-55 helicopters 
were completed at Nagoya on December 
ee —— 40 are to be made in the first 
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ROCKETDYNE The 


NASA has chosen the 


BOOSTER. 
Rocketdyne 
division of North American Aviation to 


design and develop a liquid-propellent 
rocket motor with a thrust of one to one 
and a half million pounds. This motor 
will give the U.S. the ability to send very 
large loads into space; its development 
will take about four years. 


Commercial Aviation Affairs 


B.O.A.C. LOSS.—On December 24, 
shortly before midday, a B.O.AC. 
Britannia 312 crashed at Winkton, near 
Christchurch, Hampshire. The aircraft 
was on a test flight from London Airport 
after a Check 4 overhaul and nine of 
the flight and engineering crew of 12, 
including Capt. J. E. Jackson, who was 
in command, lost their lives. Discussion 
of the cause of the accident must await 
the result of the investigations, but it is 
known that the crew had asked Hurn 
(which was closed by fog) for permission 
to descend and had been referred to 
London F.LR. 


1958 TRAFFIC.—Provisional figures 
issued by ICAO show an increase of 
only 5% in passenger-miles performed by 
the World’s scheduled airlines in 1958, 
compared with annual increases of 13% 
or more for the previous ten years. The 
maa of passengers flown increased by 


STRIKE SITUATION. — Over the 
week-end of December 13-14, Eastern 
Airlines settled its differences with 
striking LA.M. mechanics, but remained 
strike-bound by the action of members of 
the flight engineers’ union. At midnight 
on December 20, A.L.P.A. declared a 
strike against American Airlines, involv- 
ing about 1,500 pilots, on the issues of 
salaries and the “third man” in the jet 
cockpit. American Airlines’ attempts to 
have the strike declared illegal failed. 
Both Eastern and American are members 
of the six-airline “mutual assistance ” 
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SWEDISH EXPORT.—The 
Finnish Air Force recently 
took delivery of the first 
of 20 Saab-91D Safir 
trainers (180-h.p. Lycoming 
0-360-A1A). Eighteen 
similar aircraft have been 
ordered by Holland; 10 
91Cs are to go to Ethiopia. 


MIRAGE DEVELOPMENTS. — A 
SEPR 841 booster rocket unit has now 
been fitted to the Dassault Mirage IIIA 
to supplement its Atar 9 turbojet. 
Weighing only 190 Ib., the liquid- 
propellent rocket develops a maximum 
thrust of 3,703 Ib. at heights above 
52,000 ft. Dassault is now building the 
Mirage IIIB tandem two-seat trainer. 
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PROJECT MERCURY.—Mr. T. Keith 
Glennan, administrator of the NASA, 
revealed on December 17 that the NASA 
man-in-space programme was known as 
Project Mercury. He said that success 
in this venture was, at the very earliest 
“ several years away.” 


WITHOUT FUSS.—A plaque com- 
memorating the crossing of the Atlantic 
by the airship R.34 in 1919 was unveiled 
at Roosevelt Field, New York, on 
December 15. It is in bronze, set on a 
marble plinth, and was donated by the 
Air League of the British Empire. 


11-18 PRODUCTION.—It is reported 
from Berlin that the turboprop Ilyushin 
11-18 is to be produced in East Germany. 


pact, under which Capital Airlines—the 
first to suffer in the current round of 
strikes—has already received payments 
from the other five. 


CARAVELLE PLANS.—Air France 
will use the Caravelle initially on its 
service from Paris to Istanbul via Rome 
and Athens, starting on May 15. Subse- 
quently, the type will go on the service 
Paris-Warsaw-Moscow in July, Paris- 
Rome-Tel Aviv in September, Paris- 
Algiers in October, Paris-Stockholm 
about December and Nice-London in 
1960. 


SKYWAYS COACH AIR.—Admini- 
stration and organization of all Sky- 
ways’ Coach Air services will in future 
be handled by a newly formed subsidiary 
known as Skyways Coach Aijir, Ltd. 
Directors are Mr. Eric Rylands (manag- 
ing) and Mr. Charles F. Dickson, O.B.E., 
and the operational and booking office is 
at 33 Elizabeth Street, London, S.W.1. 
(Phone, Sloane 0646.) For administrative 
reasons the Coach Air services to Vichy 
and Montpellier remain under the con- 
trol of Skyways, Ltd. 


IATA IN PARIS.—Traflic Conferences 
of IATA will continue their recessed 
Cannes meeting in Paris next week. The 
most important issue still to be decided 
concerns the use of differential fares for 
turbojet services. A compromise solu- 
tion is likely to be reached at this 
meeting. 


INFORMATION !NTERCHANGE.—British European Airways acted as hosts to 
representatives of Air France, Alitalia, B.O.A.C., K.L.M., Lufthansa, Qantas, S.A.A., 
Sabena, S.A.S., Swissair, T.A.l. and U.A.T. at the eighth Jet Overhaul! Conference 


held from December 15 to 18. 


Here is a picture taken at the conference 


at the Washington Hotel, London. 


NO-PASSPORT TRIPS.—Starting with 
Air Charter’s Southend-Calais run, no- 
passport day trips to France by air will 
be possible early this year. From Easter 
the facility will also apply to Silver City’s 
Lydd-Le Touquet service. 


US. TRAFFIC DECLINE.—After 
three months of improving traffic results, 
the U.S. domestic trunk operators 
suffered another set-back in November, 
when traffic declined by 0.7% compared 
with November, 1957. Available seat- 
miles had been _ reduced from 
3,240 million to 2,900 million, so the 
average load factor improved from 
§§.28°, to 61.38%. 


AFRICARGO EXPANSION.—Doug- 
las DC-6Cs have now replaced Yorks on 
the Hunting-Clan Africargo service which 
operates twice-weekly from London Air- 
port to Frankfurt, Malta, Benghazi, 
Khartoum, Aden, Entebbe, Nairobi, 
Salisbury and Johannesburg. The DC-6Cs 
provide 5,000 cu. ft. capacity in the 
fuselage and over 500 cu. ft. in two 
underfloor holds. Weather radar is fitted, 
a flight attendant is carried and bunks 
are provided for a spare crew, to permit 
24-hour operations. 


U.A.T. ACCIDENT.—On December 
26. a Union Aéromaritime de Transport 
DC-6B crashed after take-off from 
Salisbury, Southern Rhodesia, on a flight 
to Brazzaville and Paris. Of the 63 
passengers and seven crew on board, 
three passengers lost their lives. 


CAPT. MACMASTER.—We regret to 
record the death, on December 28, of 
Capt. Donald Farquhar MacMaster, who 
was Qantas’ flight superintendent and, 
later, asst. operations manager. 
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News About People 


R.A.F. PROMOTIONS.——Among the 
R.A.F. half-yearly promotions which took 
effect on January |, 1959, are four from 
Air Commodore to Air Vice-Marshal. 
These are A.V.M. D. J. P. Lee, A.V.M. 
J. G. Davis, A.V.M. B. K. Burnett and 
A.V.M. G. Silyn-Roberts. 


MR. H. G. NELSON.—The English 
Electric Co., Ltd.. announces that Mr. 
H. G. Nelson, M.Inst.C.E., M.1.Mech.E., 
M.LE.E., managing director of the com- 
pany, has also been appointed deputy 
chairman of the following subsidiary 
companies: D. Napier and Son, Ltd., 
Marconi’s Wireless Telegraph Co., Ltd.. 
Marconi Instruments, Ltd., the English 
Electric Valve Co., Ltd., Vulcan Foundry. 
Ltd., and Robert Stephenson § and 


Military Aviation Affairs 


RUSSIAN ROCKETS.—According to 
the U.S. Government-subsidized Rand 
Corpn. of scientists, the Soviet Union 
will have 300 operational ICBMs within 
the next 18 months, and at least 50% 
will be able to land within three miles 
of their targets. This is said to open 
the possibility of eliminating the main 
Western deterrent—Strategic Air Com- 
mand—in one blow. 


MYSTERES vy. MiGs.—Isracli Air 
Force Mystére IVAs intercepted a forma- 
tion of Egyptian MiG-17s when they 
crossed the border into the Negev on 
December 20. In the ensuing engagement 
at 32,000 ft. one of the MiGs was hit by 
cannon fire and its pilot baled out over 
Egyptian territory. 


USAF. REDUCTIONS. — The 
U.S.A.F. is reported to have reduced its 
ae purchases of Convair B-58 

ustlers from 47 aircraft to approxi- 
mately 36. The cost of each B-58 is 
understood to be nearly $8 million. The 
first B-58 crash was on December 16 and 
the pilot, Maj. Richard Smith, was killed 
when his parachute failed to open after 
ejection at 650 m.p.h., 32,000 feet over 
Texas. Subsequently all Hustlers were 
grounded. In the fiscal year starting next 
July the U.S.A.F. is also expected to buy 
fewer fighter types than the six now under 
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Hawthorns, Ltd., and of the associated 
company, the Marconi International 
Marine Communication Co., Ltd. 


ICAO’S SECRETARY GENERAL.— 
Following the retirement next summer of 
Mr. Carl Ljungberg after seven years’ 
service, Mr. Ronald M. Macdonnell, 
Deputy Under-Secretary of the Canadian 
Department of External Affairs, will be 
secretary general of ICAO for a term of 
five years. He will join the Organization 
after the 12th session of the assembly at 
San Diego next June. 


A.R.B. POST.—The Air Registration 
Board announces the appointment of Mr. 
A. . Rubbra, BSc.,_ F.R.AeS., 
M.I.Mech.E., technical director of Rolls- 


Royce, Ltd., to the Board in the vacancy 
caused by the retirement of Mr. A. G. 
Elliott. Mr. Rubbra is a member of the 
council of the Aircraft Research Associ- 
ation and of the Automobile Division of 
the Institution of Mechanical Engineers; 
he serves on the council, technical board 
and technical executive committee of the 


FIGHTER COMMAND.—Air Cadre. 
A. Foord-Kelcey, C.B.E., A.F.C., is to 
become A.O.C., No. 11 Group, Fighter 
Command, with the acting rank of Air 
Vice-Marshal, on January 12. Attend- 
ing the 1958 course at the Imperial 
Defence College, Air Cdre. Foord-Kelcey 
was previously Assistant Chief of Staff, 
Allied Air Forces Central Europe 


INDIAN DELIVERY.—A batch of five Fairey Firefly 4s modified for target-towing 

is being delivered from Ringway to the Indian Navy by Airwork. This is the 

second batch of TT Fireflies for the Indian Navy, five Mk. 1s having been 
delivered in 1954-55. 


procurement—F-100 Super Sabre, F-101 
Voodoo, F-102 Delta Dagger, F-104 Star- 
fighter, F-105 Thunderchief and F-106 
Delta Dart. 


KOREAN MATADORS.—The United 
Nations Command in_ Seoul has 
announced that Martin Matador tactical 
missiles, with nuclear capability, have 
been introduced into South Korea. This 
follows the build-up of Communist 
military strength in North Korea, despite 
the Armistice agreement prohibiting such 
an increase on either side. In view of the 
North Korean violation, the U.N. now 
intends to restore the balance of military 
power. 


U.S. NAVY COMPETITION.—The 
McDonnell F4H-1 two-seater (two G.E. 
J79s) has won the U.S. Navy competition 
for an all-weather jet interceptor; the 
loser is the Chance Vought F8U-3 
Crusader single-seater (Pratt & Whitney 
J75). The fact that the former carries 
both pilot and radar operator, and that 
it has two engines, were deciding factors. 
Initial contracts were for 23 aircraft from 
McDonnell and 18 from Vought. Three 
F8U-3s were delivered: the rest of the 
contract is cancelled. The F4H-1, 
scheduled to be in service in the “ early 
1960s,” will carry Sparrow and Side- 
winder missiles. 


NATO CHOICE.—As we reported last 
week a Breguet design is the winner 
of the recent NATO _ competition 
for a standardized anti-submarine air- 
craft. The British designs submitted were 
prejudiced by the fact that as two Rolls- 
Royce Tynes were the powerplants speci- 
fied for the competing types, the airframe 
was almost bound to be selected from a 
Continental company. This was the case 
in the first NATO competition, for a 
lightweight fighter, which was based on 
the Bristol Orpheus turbojet. A. V. Roe 
have been linked with Breguet for the 
production of a selected design, although 
the British company submitted its own 
proposal to NATO for a Tyne-engined 
aircraft. 


HERCULES ARRIVAL.—One of the 12 
Lockheed C-130 Hercules military 
transport aircraft ordered for the 
Royal Australian Air Force is seen here 
flying over Sydney Harbour. The first 
five arrived at Richmond on December 
13; the rest are expected before the 
erid of this month. 
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Correspondence 


From Air Chief Marshal Sir Arthur Murray Longmore, G.C.B., 
D.S.O., R.A.F.(Retd.). 


The First Deck Take-off 


M** I be permitted to correct a slight error in the article 
“Naval Aviation’s Background” in your issue of 
November 28, 1958. It was Commander Samson who flew the 
Short off the forecastle of the “ Hibernia” in Weymouth Bay 
in May, 1912, not R. Gregory. I happened to be there at the 
time flying a Deperdussin monoplane escorting the Royal Yacht. 
We used a small field close to the east end of the Weymouth 
Beach. 

Wentworth, Surrey. 


[We are grateful to Sir Arthur Longmore for this historical 
note. C. G. Grey in his book “Sea Flyers” gives the credit 
to Lieut. Gregory—as do some others—for the first aeroplane 
take-off from a ship under way. THE AEROPLANE of May 16, 
1912, however, carried a photograph of Cdr. Samson taking 
off from H.M.S. “ Hibernia” which appears to have been 
moving at the time.—Eb.] 


ARTHUR M. LONGMORE. 


Polar Pioneers 


EADING the article on the above subject in your issue of 

December 12, I felt it would be a pity if the somewhat 
scanty reference to Sir Douglas Mawson’s interest in aircraft 
in the Antarctic were allowed to pass without a further note 
on the subject 

This does seem to have been one of the early cases of a 
pioneer’s efforts to utilize aviation, when one realizes that the 
REP monoplane* referred to was manufactured by Vickers in 
1911 and was, I believe, fitted with a three-cylinder Anzani 
engine. The aeroplane was taken out to Australia, prior to 
the arrival of the Expedition’s ship called “Aurora,” and 
Lieutenant Watkins went with it as pilot. 

The object of the exercise was to create interest and collect 
funds for the Antarctic Expedition, but, unfortunately, in one 
of the early flights, at Adelaide, the machine crashed. Despite 
this, the wings were left behind and the fuselage and engine 
taken in a large crate to Adelicland, where F. H. (Bill) 
Bickerton was in charge of it. After storing it in an ice cave 
for nearly a year, he used it to tow sledges. When the wheels 
had been discarded and large runners fitted, with a man sitting 
on each one to operate the somewhat primitive brakes which 
they rigged up, the machine towed four sledges and the three 
men at the fabulous speed of six miles per hour. 

However, after two or three days’ use, the engine finally 
blew up and, as Bill Bickerton remarks in his report in the 
book on the Expedition entitled “ The Home of the Blizzard,” 
published by Heinemann, “ We were very sorry to turn our 
backs on the air sledge.” 

Piccadilly, W.1. J. H. Davis. 


*No doubt under licence from Robert Esnault-Pelterie 


From Major-General H. J. Parham. 


Rotor Disc Loadings 


RECENTLY watched a crop-spraying demonstration by a 

Kolibrie ram-jet helicopter of European Helicopters, Ltd. 
I was impressed not only by the remarkable accuracy and lack 
of “ time-wasting ” of the flying but particularly by the way in 
which the two edges of each swath of the spray were defined. 
There seemed to be less random spread than one had seen 
before. 

This prompts me to ask a question from your technical 
readers, namely this: how is disc-loading related to velocity of 
downwash? 

I see from your excellent VTOL Number of December 12 
that disc-loadings vary from over 6 Ib. to (in the Kolibrie) 
1.84 lb. per sq. ft. This means that since the Kolibrie is 
“ treading the air ” more delicately than the others its downwash 
is of lower velocity. After hitting the ground it should there- 
fore spread laterally to a lesser distance than would happen 
with a higher disc-loading. 

If one adds to this the very wide spray bars, extending far 
outside the rotor radius, one may have the reason for the 
Kolibrie’s apparent ability to imitate the gardener walking 
slowly alongside a bed with watering can in outstretched arm 
spraying only what he wants to spray. 

I was lucky enough to have a few minutes flying as a 
passenger and, to one who learned to fly on moving wings a 
quarter of a century ago, it was a bit of an experience to take-off 
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from, and land onto, a small trailer hitched to a Land Rover, 
The controllability and superb outlook made this safe and 
easy—so it seemed. 

The Kolibrie strikes one as a rugged, simple job whose 
brightly painted structure emphasizes its close kinship with 
the ordinary farm implements of today 

Ipswich. H. J. PARHAM. 


Load-meters 


TATIC aeroplane load-meters, which emit a howl, long, 

loud and lustily, whenever the designer's A.U.W. is 
exceeded, sealed against fiddling fingers, frequently rechecked 
and calibrated and their use enforced by law, are just 55 years 
overdue—this year. 

Some inspired inventor should now get moving to be in 
business on this essential pre-flight gadget. The insurance 
people should back him, in their own interests, as well as 
that of the public, pilots, passengers and parcels. 

Let a tail-end query be posed. How much is a standing, 
wet aeroplane (fully loaded) heavier than a dry one (fully 
loaded), and who takes the last guess before it flies?—or 
attempts to do so? 

Gloucester. L.. MORGAN 


The Years That Fly. 1958 has gone, another year 
is among us and aviation, the love of my life, shows 
that, unlike its natural medium, it is compressible. 
But Old Wren’s Almanac notes the brighter portents. 
This column recently attended two highly resurgent 
functions, one at Lyneham where Transport Com- 
mand’s business is so brisk that they have just opened 
a new and bigger Officers Mess, accommodating 150 

and costing about £600,000 to build. The occasion 
was probably 1958's biggest R.A.F. social scrum—a 
thousand people, headed by the C.-in-C., A.M. Sir 
Andrew “Square” McKee, attended a Mess Ball 
wher: the good R.A.F. spirit was manifest. Oysters 
and scampi, too 


« 


VIP Blip. The other occasion was the inaugural 
dinner of the new and important Signals Command, 
when the C.A.S. recalled that during a recent GCA 
practice, his instructor told the controller, “ Do you 
know you have the C.A.S. up here and at your 
mercy?” The controller replied, “ Well to me he’s 
just another blip on the screen.” “So tonight,” said 
the C.A.S., continuing his speech, “I speak as Duty 


Blip.” 
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With Warmest Regards. Let's talk about Christmas 
cards, especially the one that an engine company 
put out some years ago. It had a red cover with 
a white silhouette of one of their engines embossed 
in the middle. One of the cards was sent back from 
an aircraft company which used the engine, with the 
scribbled comment: * Congratulations on your appro- 
priate card featuring a white-hot engine on a red-hot 
background.” 

* 


“Sorry to leave this wonderful party so soon 
must go—my wife’s whim—and she has a whim of 
iron.” 
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NUCLEAR SYMPOSIUM.—-In_ col- 
laboration with the British Nuclear 
Energy Conference, the Institute of 
Physics is holding a symposium on 
“Nuclear Fuel Cycles” in the lecture 
theatre of the Institution of Civil 
Engineers on January 22-23. Application 
forms for attendance and details of the 
programme can be obtained from .the 
secretary of the Institute, 47 Belgrave 
Square, London, S.W.1. 


SHOW EQUIPMENT.—Among the 
exhibits to be shown by Ketay, Ltd., of 
Romford, at the Physical Society Exhibi- 
tion (January 19-22) is a pressure ratio 
computer. This unit has been developed 
for measuring and indicating the angle of 
incidence of high-speed aircraft. 


FURNACE ALLIANCE. — The 
General Electric Co., Ltd., and Vacuum 
Industrial Applications, Ltd., of Wishaw, 
Scotland, are to develop jointly vacuum- 
heating techniques and design and 
manufacture complete vacuum furnace 
installations. 


NEW INSIGNIA.—As from January 1 
the B.P. Aviation Service is known as 
Air B.P. The double-winged symbol 
formerly carried by all fuelling vehicles 
of this international aviation fuelling 
service is now replaced by the green- 
and-yellow B.P. shield flanked by a 
single red wing on a white background. 


RADIO COMPASS.—The Marconi 
AD712 apF equipment fitted with a 
crystal-controlled tuning system is to go 
into a number of transport aircraft. 
Currently flying as dual installations in 
B.O.A.C. D.H. Comet 4s, the AD712 is 
to be fitted in Hunting-Clan’s two Bristol 
Britannias and three Vickers Viscount 
833s. It is also being installed in the 


Birth Notices 


Baker.—On Dec. 6, at R.A.F. Hospital, Akrotiri, 
Cyprus, to Ann (née Thomas), wife of Sqn. Ldr. 
Baker—a daughter 

Ball.—On Dec. 12, at Zachary Merton Maternity 
Hospital, Sussex, to Jane (née Thomas), wife of 
Fi. Lt. Derek Balla son 

Claridge.—On Dec. 4, to Jill (née Titley), wife 
of Fh. Lt. G. J. B. Claridge, of Bury, Hunts— 
a daughter. 

Collias.—On Dec. 16. at R.A.F. Hospital, 
Wroughton, to Veronica (née Ellis), wife of Sqn. 
Ldr. M. G. Collins—a daughter 
Hobsoa.—-On Dec. 11, at Stamford and Rutland 


General Hospital, Lincs, to Anne (née Page), wife 
of Sqn. Ldr. J. F. Hobson—a son 
McCulloch...0n Dec. 13, at R.A.F. Hospital, 


Bly, to Patricia, wife of Sqn. Ldr. T. A. McCulloch 
~"a Son 

Seanion..O0n Dec. 13, 
to Dorothy (née Oxborough), 
S. T. Scanion-a son. 
Stiliwell.-On Dec. 9, 
J. S. Stiliwell—a son. 


at R.A.P. Hospital, Ely, 
wife of Sqn. Ldr. 


to Muriel, wife of Fit. Lt 


NOTES AND EVENTS 


MAINTENANCE STAND.—A new type 
of hydraulically operated aircraft main- 
tenance stand which is to be used by the 
Fleet Air Arm for servicing Scimitars. 
The stand, which has a load capacity of 
ton, was developed and constructed 
y the Unistrut Division of Sankey- 
Sheldon, Ltd., one of the Guest, Keen 
and Nettlefold group of companies. 


Vickers Vanguard, the Armstrong Whit- 
yy Argosy, and the Boeing 707s for 


ROYAL VISIT.—On December 9 
H.R.H. Princess Margaret visited the 
works of Rist’s Wires and Cables, Ltd., 
at Newcastle-under-Lyme. The mayor 
of Newcastle, Mr. W. E. Welsby, pre- 
sented Mr. D. A. V. Rist, managing 
director, to Her Royal Highness, who saw 
the various aspects of cable manufacture 
during her tour of the factory. 


NEW PLANT.—A new heat-treatment 
plant has been installed in the steel 
foundry of Edgar Allen and Co., Ltd., of 
Sheffield. The new plant will treat 
austenitic (12-14%) manganese and other 
alloy-steel castings. 


PLESSEY RECTIFIERS.— Following 
their licensing agreement with the 
General Instruments Corpn., the Plessey 
Co., Ltd., is to produce a new range of 
Simet silicon rectifiers. They will be 
hermetically sealed medium-power recti- 
fiers for operation in ambient tempera- 
tures between —55° C. and +150° C. and 
suitable for a wide range of applications. 


NICKEL-BASE ALLOYS. — In a 
review of the nickel industry for 1958, 
Dr. J. F. Thompson, chairman of the 
International Nickel Co. of Canada, Ltd., 
estimated that a typical new commercial 
jet transport employs approximately 
24 tons of nickel in various alloys, 
including 1} tons in the construction of 
its powerplants. Inconel X_nickel- 


chromium alloy was used for the fabri- 


Aviation Calendar 
January 3.—British Interplanetary Society 
lecture ** Rocket Combustion Research with 
Liquid Propelient Engines,”” by D. S. 
Carton (College of Acronautics), at Caxton 
Hall, Caxton Strect, Londosm, S.W.!, at 


18.00 hrs, 

January 5.—-RAc.S. Derby Branch, 
A.G.M. and 10-min. papers, at the Rolls- 
Royce Welfare Hall, Nightingale Rd., 
Derby, at 18.15 hrs. 

January 6.—R.Ac.S. Young People's Lec- 
ture, “‘ Rocket Flight in Space,” by 
. Shepherd, at the Royal Society 
6 John Adam Sirect, Lendon, 
W.C.2, at pew | hrs 

—R.Ae.S. Luton Branch lec- 
ture, “* Phighe- -testing of Modern Prototype 
Aircraft,’ by C. F. Bethwaiie (A. V. Roe), 
in the Napier senior staff canteen, Luton 
Airport, at 18.15 hrs. 

January 6.—R.Ac.S. London Airport 
Branch, film show, at B.E.A.’s Viking 
Centre Cinema, Hatton Cross, London 
Airport, at 18.00 hrs. 

January 7.—R.Ac.S. Brough Branch !ec- 
ture, ** The Tyne Turbo-propelicr Engine,” 
by D. McClean (assistant chief designer, 
Rolls-Royce), in the lecture hall, Electricity 
Offices, Ferensway, Hull, at 19.30 hrs. 

Sanvary 7.—R.Ac.S. Southampton Branch 


lecture, “Modern Aircraft Maintenance 
Procedure and Techniques,” by A. G. 
Nunn (senior planning engineer, B.O.A.C.) 


in the Institute of Education, University of 
ton, at 20.00 hrs. 

January 7.—R.Ac.S. Reading Branch lec- 

ture, “ Interpianctary Flight,"" by J. E. 


Simpson, in the Palmer Hall, West Street, 
at 19.30 hrs. 
January 7.—R.Ac.S Bristol Branch, 


Brains Trust, at Filton House, Bristol, at 
18.00 hrs. 

January 7.—R.Ac.S. Weybridge Branch, 
Brains Trust, at the Apprentice Training 
School, Vickers-Armstrongs (Aircraft), Lid., 
Weybridge, at 18.10 hrs. 

January 8.—R.Ac.S. Main Lecture, ‘Safe 
Mechanisms,” by R. Hafner (chief designer, 
helicopters, Bristol Aircraft, Ltd), at the 
Institution of Mechanical Engineers, Bird- 
cage Walk, London, S.W.1, at 18.00 hrs. 

8.—R.Ae.S. Gloucester and 
Cheltenham Branch lecture, ‘* Guidance and 
Control,”” by L. H. Bedford, at St. Mary's 
College, St. George’s Place, Cheltenham, 
at 19.30 hrs. 

January 8.—R.Ac.S. Isle of Wight Branch 
“The Work of an Air Corre- 
spondent,"" by Angus Macpherson, at the 
Saunders-Roe Sports and Socia! Club, 
Church Path, East Cowes, at 18.00 hrs. 

January 8.—R.Ac.S. Swindon Branch. 
A.G.M. and lecture, “ Test Flying,”’ by 
L. R. Colquhoun (Supermarine) at the 
College, Victoria Road, Swindon, at 


19.00 hrs. 

12.—R.Ae.S. Henlow Branch 
lecture, “* Vertical Take-off and Landing,”’ 
by D. Keith-Lucas (chief designer, Short 
Bros.}, in Building 62, R.A.F. Technical 
College, Henlow, at 19.30 hrs. 

13.—R.Ae.S. lecture, ‘* Stress 
Corrosion—The Engineer's View,” by 
H. Wall, in the library, 4 Hamilton 
. London, W.1, at 19.00 hrs. 
January 13.—R.Ac.S. Boscombe Down 
lecture, “ Experiences on the 
Trans-Antarctic Expedition,”’ by Sqn. Ldr 
J. H. Lewis, in the lecture hall, A. and 
A.E.E., Boscombe Down, at 17.45 hrs. 


lecture, 


cated sheet metal skin of the North 
American X-15 and nickel alloys are also 
being employed for honeycomb structure 
of various high-speed air vehicles. 


Company Notices 
NEW COMPANIES 
J. P. Aero-Com Engineering Co., Ltd. (616.812)— 
Private co. Reg. Dec. 15. Cap. £100 in £1 shs 
Subscribers (each with one share): Jean Herbert, 
company director, and Thomas A. Herbert. com- 
Pany director, both of 156 Strand, London, W.C.2 
First directors to be appointed by subscribers. Sec 


T. A. Herbert 

Precision Products, Ltd. (616,402)— 
Private co. Reg. Dec. 9. Cap. £100,000 in £1 
shs. Objects: To carry on the business of manu- 
facturers of and dealers in automobiles, motors. 
tractors, aircraft acronautical devices and engines 
of all kinds, and components and accessories 
therefor, etc. Subscribers (cach with one sh.) 
R. H. V. Dixon, solicitor, and A. G. Stapichurst 
solicitor’s clerk, both of 4 Throgmorton Avenuc. 
London, E.C.2. First directors, Edward B 
Boughton, Willie Emmott, Denis T. Brock and 
Austin C. Burdon. Sols.: Travers Sm‘th Braithwaite 
and Co., London, E.C.2. Reg. off.: Tachbrook Rd, 
Leamington Spa, Warwicks. 
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What aircraft is this ?* 


Whatever the aircraft you can be sure 
it’s fitted with 


Teddington controls 


*DE-ICING SWITCH 


"sequence of electric de- 
icing heater mats, on 
engine intake and pro- 
pellor blades and spinner, 
of a propellor turbine 
installation. 


! 
Controls the switching | 


TEDDINGTON AIRCRAFT CONTROLS LTD. MERTHYR TYDFIL, SOUTH WALES. Tel: Merthyr Tydfil 666 
London Office: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Tel: Colnbrook 2202/3/4 


REGD TRADE MARA 
TAC 186 


LET 


Compiled by the Staff of “* The Aeroplane” 


B I O i | i B E 1959 Edition 44 in. x 2} in. 75 pp. plus Diary. $5 illustrations. 


Leather with pencil 68. 3d. net heats 


Control Your Craft Reine ds, 3d.ner | om 


or by post 


Postage 6d. each copy 


from— 
Mechanical Controls TEMPLE PRESS LIMITED ~« BOWLING GREEN LANE, LONDON, E.C.I 
for Aircraft, Marine 
and other purposes. . . ARRARRRRRARRRPRARAD DDD PAAR AA ALS 


ENGLISH ELECTRIC 
WHETSTONE, NEAR LEICESTER 


wish to engage a number of young Engineers in 


THE MECHANICAL ENGINEERING LABORATORIES 


The appointments offer a unique opportunity for young Engineers to 
develop traditional methods and introduce originality to design, and to 
stress and vibration analysis in a broad and interesting field of mechanical 
structures and prime movers. 

Applicants should have a sound academic background, and at least three 
years experience. This should be orientated towrrds stressing and 
structural desicn, or strength and properties of materials, or vibrations, 
and shou'd preferably have an experimental content. 

Though the success‘ul applicants would be recruited t> the Mechanical 
Engineering Laboratories, for those who wish, oppcrtunities may arise for 
favourable trans‘er to the Product Divisions o' the Company. 

Please write giving detai's of education, qualifications, and experience to 

Department C.P.S., i House, /7 u . 


quoting reerence A 1917E 


Test Bed Rigs a Speciality 


WRITE OR ’PHONE YOUR ENQUIRIES TO 


BLOCTUBE 


CONTROLS LTD. 


BICESTER ROAD, AYLESBURY 
*Phone 3494/6 
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ine edad 


(“boven 9) 


are specialists in 
. Perspex Shaping 
for Helicopters 


TRIPLEX - HYTHE ROAD - WILLESDEN - N.W.10 


Black Knight uses Venner Accumulators 


The successful test flight of the British rocket “ Black Knight”’ brings to 
the forefront the amazing qualities of Venner silver-zinc reaction 
accumulators which were used on this vehicle to power the all-important 


telemetering equipment. 
The lightweight Venner accumulators combine the highest power/weight ratio 
with absolute constancy of voltage, making them ideal for rockets and guided 


test weapons. 
For further details write to Dept. A/A 


VENNER ACCUMULATORS LIMITED 


SURREY - Tel. MALden 2442 


KINGSTON BY-PASS - NEW MALDEN - 
A MEMBER OF THE VENNER GROUP OF COMPANIES 
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ae CLASSIFIED ADVERTISEMENTS 


PRESS DAY: First Post, THURSDAY 


RATE: 10d. per word (minimum 
12 words 10/-). 


AIRCRAFT FOR SALE 
R. K. D’™?** 


SIX- AND 36-SEAT BARGAINS. 


IKINGS. Have you ever thought of trying to 

buy a Viking for £10,000 or so? We sure 
you have not, but why not try’? 

UE to our 30 years in Bombay. we are ideally 

situated to negotiate with Indian Airlines Corpora- 
tion om their fleet of 12, and cordially invite your 
inquiries for these excellent aircraft 

ERCIVAL Q4. The only thing against this com- 

fortable «emart-looking 6-scater is that iu is a 
pre-war aircraft, but so is the Tiger Moth, and 
(nearly) the DC-3. and they are both popular enough. 
With dual control, duplicated V.H.F.. fan-marker and 
Lear radio compass, cruisi at 140 m.p.h. and current 

of A., this is recommended to view, £1,4 


K. DUNDAS, LTD., Dundas House, 59 St. 
» James's St., London, 5.W.1. Phone, Hyde aS 
3717. Cables, “ Dunduk, Piccy, London.” 470-1 


VRO XIX excellent condition throughout, 

economical executive aircraft, Cheetah 17 engines, 
V.P. fully-feather propellers, airframe only 1,100 hours 
since new, dual control, seven passenger seats. long- 
range tank fitted, two extra seats available, STR 12 
A 50 channel V.H.F. Bendix radio compass, fan 
marker, C. of A. valid until July, 1959, £4,000 or best 
offer G.. Farley, Lee Refrigeration, Lid., Bognor 


Regis 222-687 
"| - By ge vP- Ny amphibian, six 
sea engines. H liers, full 

blind- fying panel, V.HLF. and MF. x eacellent 


condition, two years” spares available fly awa 
Croydon. A. J. Whittemore (Aeradio), Lid., Croydon 
Airport, Surrey. 722-682 


ROL ASONs for Tiger Moths. Croydon $151 
222-657 


a at Q6 6-seater, toilet, etc.. radio aids. 

» of A. expired. also slight damage to 
pa. Sesthon first reasonable offer accepted. Can 
be inspected at Thruxton Aerodrome. Rolls, 
Bartholomew St.. Newbury. Phone 2000. 471-8780 


ANTS AND SUSSEX AVIATION, LTD., 
7; a in the supply of rebuilt aircraft, offer: — 
APIDES of all types, includi rebuilt 
. e Mark IV, fitted Queen II engines and = 
stant speed airscrews 
Agricultural TIGER MOTHS, fitted with 
.H. Solids dusting equipment = 
ment of varying types . oo 
OMPLETELY rebuilt AVRO 19 Series II, suitable 
for immediate airline use, nil hours throughout. 
E* HANGE arrangements considered, hire-purchase 
arranged 
LL inquiries to: Hants and Sussex Aviation, $.04.. 
The Airport, Portsmouth, Hants. hone. Port 
mouth 63051 470-8774 


7 AVELAIR, L™ 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS, 
wer everyone A HAPPY NEW YEAR 


HE following transport aircraft are some of the 
types that we have available for sale: — 
ERON Mark I Available in full airline stan- 
dards having been operated and maintained by 
@ leading U.K. operator. Nil hours since check IV to 
be sold at @ price designed to effect immediate sale. 
OVE I Maintained to airline standards. Also 
available for quick sale 
We have the complete range of Douglas DC series 
up to DCVII Convair CV series up to 440, 
and Lockheed Constellations 


AND FOR THE PRIVATE AND BUSINESS PILOT. 


USTER Mark 4. Low ay ven and engine hours, 
new three years’ C V.H.F. radio, LR 
tank, B.F. panel, £1,125 
HIPMUNK Less than 50 hours since complete 
engine gverkesl, C. of A. to 1960, excellent con- 
dition, £1, 
ESSENGER Cirrus Major 3 engine. 53 hours 
since overhaul, new C. A., £1,675. 
IGER Moth Two available with low hours and 
in excellent condition, £625 cach. 
hristmas hamper with each aircraft sold. 


H Pp Terms gladly arranged, and for full details 


econtact:— 
RAVELAIR, LTD., 115 Oxford St., London, W.! 
Phone, Gerrard 338 470-16 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OMPONENTS. spares and instruments for al! 
aircraft and engines, A.R.B. released. oll Trade. 
Lid., Croydon Airport. Phone, Croydon 064 


7212-664 
OLLASONS are specialists in ne overhaul rot = 
Gipsy engines. Croydon 515 


ITCO FLIGHT AIDS. “wad and iaoaah 
instrument specialists. Corner Hall, Hemel 
Hempstead, Herts. Boxmoor 1564 222-629 


EPAIRCRAFT SERVICES. The Common, Cran- 
leigh, Surrey Cranleigh 536 Instruments and 
Autopilot overhaul test sales. Dakota and most other 
instruments from stock. 222-644 


HILLIPS AND WHITE, LTD 


FFER from stock a comprehensive range of new 
spares and components for the following engines: 
HEETAH IX, X and XV, de Havilland Gipsy 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment, electrical components and aircraft spares 
are also available from stoc 
61 QUEEN'S a - ee London, W.2. Phone, 
Ambassador 8651, 2764. Cables, “ Gyrair. 
London.” 222-670 
HE REGIONAL AIR TRADING CO.. Croydon 
Airport, for oT spares of every description 
Phone, Croydon 85 222-663 


W.S. SHACKLETON LTD 
ee 


Europe’s Leading Aircraft Brokers 


CESSNA 172 


undercarriage, fitted with the 
6-cylinder Continental engine. With pilot, 
three passengers and lug 
has a cruising speed o 
range of 500 miles at 2, 
To give some indication of the price of 
recently manufactured Cessna 172 aircraft 
delivered duty paid to the United Kingdom, 
we quote three examples. ; 
fitted with blind flying instruments and 
Narco Superhomer. 
1 Built 1956, 467 hrs. since new - - £3,580 
2 Built 1957, 429 hrs. since new - - £3,770 
3 Built 1958, 74 hrs. since new - - £4,48) 


At no extra charge, our staff will handle 
all formalities involving import licences, 
cking and freighting of the aircraft to the 
-K., reassembly here, customs procedures, 


ge, the Cessna 172 
120 m.p.h. and a 


W. S. SHACKLETON LTD 
175 Piccadilly, London, W.1 


62 Merrion Square Oubiin. Tel 


OLLASONS for Tiger Moth and Gipsy engine 
spares Croydon S15! zzz-658 
IRFRAME spares for Dakotas, Harvards, Piper 
Cub, Fairchilds. Argus, Beechcraft D-17S8 
Mosquito, Spitfire, Firefly Engine spares for Pratt 
and Whitney, Armstrong Siddeley, Lycoming, etc 
accessories and instruments for all types of aircraft 
A J. WALTER, LTD., Gatwick Airport, Horley 
« Surrey Phone, Horley ‘5511 (ext. 6705-6) 
Cables, “ Cubeng, London.” 470-14 


AIRCRAFT SERVICING 


MMEDIATE overhauls for renewal of Cs of A. and 
checks I to 5 carried out with speed and accuracy 
Our terms are highly competitive. Try us! Denham 
Flying Club Denham 2161 471-8777 


HELICOPTERS 


ELICOPTER SERVICES. LTD., offer their 
aircraft for all charter services 96 Piccadilly. 
London, W.1. Gro 5495-6 zzz-67 


LINK TRAINERS 
Link Trainers for sale Full details from 
Vendair, Croydon Airport. Croydon 5777 
470-12 
INK Trainer required by struggling flying schoo! 
Full details to x A701, care of THE AEROPLAN! 
rt 


0-3 
NOTICES 
Al TRANsPorT A Dvisory Counc 


HE AIR TRANSPORT ADVISORY COUNCIL 
give notice that they have received the under- 
mentioned applications to operate scheduled air 
services:-—— 
FROM STARWAYS, LTD., OF LIVERPOOL AIR 
PORT, LIVERPOOL, 24:— 
APPLICATION NO. 2383 for a U.K. Internal 
Service with DC-3 and DC-4 aircraft for the 
carriage of passengers and supplementary freight 
between Liverpool (Speke) and Glasgow (Renfrew) 
at an initial frequency of seven return flights weekly 
increasing later in accordance with traffic demand 
for up to seven years from date of approval 
FROM EAGLE AVIATION, LTD., OF 40 EDG- 
WARE ROAD, LONDON, W.2, for the following 
Colonial Coach Class Services to be operated from 
London (Blackbushe) or London (Gatwick) initially 
with DC-6C aircraft and later also with Britannia 0. 
Comet 4C and Vanguard 2 aircraft for the carriage 
of passengers only, except where otherwise stated 
at a frequency, except where otherwise Stated, of 
one return flight fortnightly increasing later to (two 
return flights weckly for 10 years from March ! 
1959:— 


APPLICATION NO. 2386 on the route London- 
Benina (tech.)-Khartoum (tech.)-Aden-Colombo 
(tech.)-Singapore 

APPLICATION NO. 2387 for the carriage ofl 
passengers and suppiecmentary freight on the route 
London-Benina (tech.)-Khartoum (tech.)-Aden- 

Colombo (tech.)-Bangkok (tech.)-Hong Kong 
APPLICATION NO. 2388 on the route London 
Shannon (tech.)-Gander (tech.)-Bermuda = (tech.)- 
Trinidad or Barbados or Antigua 

APPLICATION NO. 2389 on the route London- 


Shannon § (tech.)-Gander (tech.)-Bermuda — (tech) 
Nassau and/or Montego Bay and/or Kingston 
(Jamaica) 


APPLICATION NO. 2390 on the route London- 
Algiers (tech.)-Kano-Lagos 
APPLICATION NO. 2391 on the route London 
Benina (tech.)-Khartoum (tech.)-Nairobi at a 
frequency on one return flight fortnightly 
APPLICATION NO. 2392 between London and 
Nicosia at an initial frequency of one return flight 
weekly increasing later to three return flights 
weekly 
APPLICATION NO. 2393 between London and 
Malta at an initial frequency of one return flight 
weekly increasing later to three return flights 
weekly 
APPLICATION NO. 2394 between London and 
Gibraltar at an initial frequency of one return 
flight cach four weeks increasing later to one 
return flight weekly 


FROM OVERSEAS AIR TRANSPORT (JERSEY) 
LTD., OF 22 BROAD STREET. HELIER 
JERSEY. C.1.. for the following Normal Scheduled 
Services initially with Heron Mk. 1B aircraft and 
later also with DC-3 aircraft for the carriage of 
passengers, supplementary freight and mail for seven 
years from three months after date of approval 


(a) At a frequency of two return flights weekly 
increasing later to two return flights daily, from 
April to early October cach year 
APPLICATION NO. 2395 between Boufnemouth 
(Hurn) and Dinard 
APPLICATION NO. 2396 between Exeter and 
Dinard 
APPLICATION NO. 2397 between Southampton 
and Dinard 
(b) At a frequency of three return flights weekly 
from June to September cach year and two return 
flights weekly from October to May cach year, 
increasing later according to traffic demand 
APPLICATION NO. 2398 between Exeter and 
aris 
APPLICATION NO. 2399 between Excter and 
Dublin 


These application will be considered by the Counci! 
under the Terms of Reference issued to them by 
the Minister of Civil Aviation on July 30, 1952. Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 


the date of this advertisement, addressed to the 


Secretary, Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.1, from whom further details 
of the applications may be obtained When an 
Objection is made to an application by another air 
transport company on the grounds that they are 
applying to operate the route or part of route in 
question. their application, if not already submiticd 
to the Council, should reach them within the period 
allowed for the making of representations oF 

470-4 


objections 
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APPOINTMENTS BUREAUX 
Wi have available York, Viscount, D.C.4. D.C.6, 

Constellation Viking and Hermes Captains, 
crews and ground engineers immediately available for 
either temporary or full-time employment We invite 
operators’ inquiries 
P' ANAVIA International Acronautical Appoint- 

ments Bureau, 338 Kilburn High Kd N.W.6 


Mai 3142 470-15 
CLOTHING 

Officers’ uniforms for sale. new and 

R.A.F. reconditioned Fisher's, 86-88 Welling- 

ton St., Woolwich. Phone 1055. 772-672 
CONSULT: 

R H. STOCKEN, F.R.Ae.S., Eagle House 109 

e Jermyn St., S.W.1 Whitehall 8863 222-639 


R W. SUTTON (CONSULTANTS), LTD., 7 
e Lansdown Place, Cheltenham Phone 5811 
482-8783 
: - : - ™ c C 
ENGINES AND ENGINE SPARES 
NGINE overhauls Hants and Sussex Aviation, 
Lid., offer Britain's most comprehensive complete 
overhaul service Magneto overhaul service and 
component and spares supply Specializing in all 
de Havilland Gipsy range, inciuding Queen 30 series 
United Kingdom distributors of Continental and 
agents for Lycoming Also provide full cover for 
Cirrus range and Cheetah series Most types avail- 
able on exchange Engines, components and spares 
shipped to all parts of the world Address The 
Airport, Portsmouth, Hants. Phone 63051 470-622 


IPSY MAJOR Mk. 10 and Mk. i engines, part- 
exchange offered with your time-expired engine, 
propellers tor most types of light aircraft Mitchell 
Aircraft Lid The Airport, Portsmouth Phone 
717641 222-689 


HIRE AND CHARTER 

APIDES for hire or charter A. J. Whittemore 

(Aeradio). Ltd., Croydon Airport, Surrey 
222-68 3 
RISTOL 170 Wayfarer for Barthull Charter 
passenger or freight, fitted 48 seats Long term 
preferred Apply Shortcut Aviation, Ltd., Godstone 
Rd Whyteleafe, Surrey Phone 8211 470-13 


PACKING AND SHIPPING 
R AND J. PARK, LTD., 143-9 Fenchurch St., 
© £.C.3 Phone, Mansion House 3083 Official 
packers and shippers to the aircraft industry 


zzz*674 

PERSONAL 
NNOUNCING 4 new service, Lillywhite’s Budget 
Account Scheme, no monthly accounts to worry 
you Details from Secretary, Lillywhite’s, Piccadilly 
Circus, London, S.W.1 470-8762 


PRODUCTION CAPACITY 
UBBER dic press capacity available First-class 
light alloy pressings and excellem technical service 

to suit your requirements. Box A692, care of THE 
APROPLANE 471-8779 


RADIO AND RADAR 
PERRY Zero Reader, Type ZLI, course selectors, 
control panels, flight computers and indicators, 
three complete installations in stock. A. J. Whittemore 
(Aeradio Lid., Croydon Airport, Surrey 72z-684 
TRI2D, STR9OZ, STRYOX and most other British 
and American V.H.F. R/T equipment always in 
stock A.R.B.-approved design installations into any 
type of aircraft A. J. Whittemore (Aeradio), Ltd., 
Croydon Airport, Surrey ZzZ-685 


SITUATIONS VACANT 
SALES MANAGER 


XPERIENCED man required for the world-wide 
development of sales of EP.9 aircraft (shortly to 
be renamed) The successful applicant will be a good 
technician, first-class organizer and an efficient pilot 
In addition to being a good correspondent, he wil! 
have a pleasant personality and be prepared to travel 
wherever and whenever required The Sales Manager 
will have the full support of the Eric Rylands Group 
of Companies and will enjoy a good salary and good 
working conditions with all the usual emoluments 
Full details in chronological order to:— 
R. OWEN CHADWICK, Edgar Percival Aircraft 
Lid., Stapleford Acrodrome near Romford 
470-6 


Aw. E™ RGY E* ABLISHMENT, 


WINFRITH, DORSET 
EACTOR ESEARCH 


SCIENTISTS, WITH PHYSICS, MATHEMATICAL 
AND ENGINEERING INTERESTS ARE 
REQUIRED FOR RESEARCH IN THE FIELD OF 
NUCLEAR REACTORS AT THE NEW ESTAB- 
LISHMENT UNDER CONSTRUCTION AT 
WINFRITH THE RANGE OF EXPERIMENTAL 
AND THEORETICAI WORK TO BE UNDER- 
TAKEN IS WIDE AND VARIED 
The initial rogramme includes the development of 
he HIGH TEMPERATURE GAS-COOLED reactor 
system, for which a project team is being formed 


UALIFICATIONS AND fe PaRiEN E 


First- or second-class honours degree or equivalent 

in physics, mathematics, or engineering Candidates 

for the senior posts should have had research exper 

ence or should have been concerned with applied 
technology 


SA! ARY Qa ES 
Initial salary will be within the range £645-£2,080 p.a 
according to age and experience 
SEND A POSTCARD TO 
THE GROUP RECRUITMENT OFFICER (W.43/25) 
U.K.A.E.A., A.E.R.E., 
HARWELL. BERKS, 
for application form and details 470-8 


EQUIRED, C-licensed engineer for Hercules 
engines Apply Box A703, care of THe 
AFROPLANE 471-8781 


| 


11 THE AEROPLANE 


GUIDED WEAPONS 


DIVISION 


Vacancies exist at the undermentioned 
Companies of this Division for work on 


STRUCTURAL ANALYSIS 


involving new and interesting problems on Guided Missiles. 


e 
1. STRESSMEN: Several Stressmen are required for interesting and varied 


work on the analysis of airframe structures. A number of pcsts exist for ail grades. 


-ELASTICIANS: 
2. AERO © Anumber of posts exist for Aero-e'asticians 


with some years relevant experience. 
Applicat ons, quoting reference No. WRD/WG//R.248/A should be addressed to: 
The Personnel Manager, 
A.V. ROE & CO LIMITED, 
Greengate, Middieton, Manchester. 
or 
The Technical Appointments Officer, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, 
Baginton, Coventry. 


This is a senior appointment with good salary 
and senior staff status for the right man. 
Please write 


HANDLEY PAGE LTD. 


FLIGHT TEST DEPARTMENT JODEL D.I1 I * 


at 
RADLETT, HERTFORDSHIRE Cruises 120 m.p.h., range 600 


has a vacancy for a - 

miles, dual control, cabin 

SENIOR FLIGHT TEST heater, 12 channel VHF radio, 
ENGINEER exceptionally low main- 


Qualifications required are:- tenance costs. 


Engineering Degree or equivalent, 
Several years experience of test flying, 


Sound knowledge of handling, perform- 
ance and systems data analysis JODEL D.1 1 ¥ 
Ideal for business or pleasure. 


Staff Officer, What other aircraft offers so 


HANDLEY PAGE LIMITED much for only £2,500? 
Cricklewood, London, N.W.2. i y 


Write or phone, 


ROLLASON AIRCRAFT 


AND ENGINES LTD 

What i ee . 

at aircraft ...? CROYDON AIRPORT 
Tel. CROydon 5151/2 


The puzzie picture in the Teddington Air- 
craft Controls Ltd. advertisement on page 


8 shows part of the Vickers Vanguard. 


AIRCRAFT SPRING WASHERS 


To B.S. 
SPECIFICATION 
2 SP.47. 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH. 


WIRE 
THREAD 


INSERTS 


FOR NEW DESIGNS & SALVAGE 


Ep 


The Cross Wire Thread insert is a coil 
of wire having a thread form both inthe 
bore and on the outside diameter. It 
screws into a tapped hole larger than 
the normal size, has a slight springy 
interference fit with its mating part 
and provides a hard smooth thread that 
will neither come out nor wear out. 


, > £ H ‘ 
J . 
ENGINEERS 

14 4-PAGE BOC 

nq Full details of the easiest and quickest 
% Way to prepare for A.F.R.Ae.5S., A.R.B. 
¢ Licences, B.5c.(E g.), A.M.I.Mech.E., City 


& Guilds, and hundreds of Home Study 
Courses in all branches of Aeronautical, 
Mechanical & Electrical Eng., Draughts- 
w manship, R.A.F. Maths., etc., are given in 
this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 
and many B.LE.T. Students have obtained 
First Places in the A.F.R.Ae.S. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 
a of sate quitghtoning Guide to 
ll- posts wi s °o r 
rneey wits. aYET someouueds novm| || GROSS MFG. CO. (1938) LTD. 


Serine een e Pao ms BOSSE, ©.6- COMBE DOWN, BATH Tel; COMBE DOWN 2355/8 
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THE AEROPLANE 


a required with international airline 
conaeee uae to train new entrants; 
Midlands. 


must be prepa to live in the 
Airlines, "Tia" Derby Airport. 470-8776 
Amor electrician, preferably Moonset, capabie 


of taking Saree 9 of nS — ~~" wir ree —— 
company in South a. Sore 
THe AEROPLANE. soars 


EVELOPMENT engineer required. B.Sc. and or 

A.M.1.Mech.E. is desirable. Company situated at 

North), Middx, engaged in  electro-mechanical 
devices. Age between 30-40 years preferred. 

IVE-DAY week, pension scheme, staff canteen and 

social facilities. Write giving full details, in con- 

. t0 Box A702, care of THe A®ROPLANE 76:2 

470- 


¥-5.A08.. A.R.B.Certs.. A.M... Mech.E., etc., on 

be terms. Over successes. 

Por detaite of exams. and courses in all branches of 

. aero engines, mechanical engineer- 

ioe. etc., write for 148-page handbook—free. B.1.E.T. 
(Dept. 703), 29 Wright's. . — London, W.8. 

722-690 


| es Engineers required for DCGA and 

Britannia aircraft. Applicants must hold an O 
licence or current A.R.B. Maintenance licences 

Ate. required A and C licensed Viscount Engineers 

¢' flying duties on A Write Box A604, 

mano House, 399-401 Strand, London, W.C.2. 

470-9 


A Sumastnanion Gurcanctenpent 


B.E.A. REQUIRE AN ADMINISTRATION 
SUPERINTENDENT IN THEIR FLIGHT OPERA- 
TIONS DEPARTMENT, TO BE RESPONSIBLE TO 
GENERAL FLIGHT MANAGER FOR THE 
ADMINISTRATION AND CO-ORDINATION OF 
FLIGHT BRANCH FUNCTIONS AND PROCE- 
DURES: ASSISTING IN GENERAL ADMINIS- 
TRATIVE CONTROL OF FLYING STAFF; 
ANALYSING DATA ASSOCIATED WITH FLIGHT 
BRANCH PROBLEMS 


Ase. preferably not over 45, 
Qualifications: education to G.C.E. A level or equiva- 
lent; previous administrative experience and a know- 

ledge of M.T.C mandatory requirements. 
Experience as a pilot (Service or Civil) would be an 
advantage. 


Commencing salary £1,025 rising to £1,250 p.a. 
WRITE TO, 
SENIOR PERSONNEL OFFICER (&. and S.), 
FLIGHT OPERATIONS DEPARTMENT, 


pe peuacenan A mvs, 


KEYLINE HOUSE, 


RUISLIP, MIDDLESEX. 470-10 


INISTRY OF SUPPLY, Rocket Preoutjon Estab- 
lishment, Westcott, near Aylesbury, Bucks, has 
vacancies for Draughtsmen experienced in mechanical 
engineering, plant layout, or civil engineering. Candi- 
tes must weave had an enginecring apprenticeship 
and hold O.N.C. or equivalent. Starting pay £510 (age 
21) to £714 according to age, rising to £820 per annum, 
five-day week of 44 hours (including meal breaks), 18 
days’ annual leave plus public holidays. Payment for 
sick leave and overtime. Opportunities for promotion 
and to become pensionable. Applications to Admin- 
rative Office, R.P.E.. Westcott, near Aylesbury, 
ks, or = “Employment Exchange quoting Order 

o. Aylesbury 898 470-7 


iy 12 OF SOUTHAMPTON. Department 
Aeronautical Engineering. Applications are 
invited for the post of lecturer or assistant lecturer in 
aeronautical ng; should have a 
good Honours degree or on equivalent and some 
experience im research or guided missile technology: 
duties will include fundomental research and lecturing 
some aspect of missile technology: salary scales: 
lecturer, £900 2 £50-—-£1,350 x £75-—-£1,650 with an 
oacy bar £1,300; assistant lecturer, £700 x 
£50—£850. the ‘initial salary will depend on qualifica- 
tions and experience. Furt particulars should be 
obtained from the Secretary and R 


patvas to whom 


12 


TUITION 
At® GEV TRanine, 


The only fully equipped private school of aviation. 
? s comprehensive ¢quipment and full 
residential and recreation facilities with the 


school ensure the soundest training for an aviation 
career. 


M. T. ed A. + » ‘edaimmaadamad (oovases 


For Private and Commercial Pilots’ licences and 
"s Licence im Categories “A” 
and “Cc.” 

Advanced Courses of Pilots, Navigators, Radio 

Officers and Engineers. 


}eescorran Covunsas 


for Private and Professional Licences. 
Details available from the Commandant, 


A™ Geers poanee. L™- 


HAMBLE, SOUTHAMPTON. 
Phone, Hambie 3001-9. zz2z-831 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Acrodrome. M.1.C.A.-Approved private 


"s licence course. Auster, Tiger, Hornet and 
ini aireraft. Trial lesson, 35s. Fifteen mites 
centre of Lo Central Line (Underground to 


Theydon Bois, bus 250 to club.) 


Open every day. 
Phone, Stapleford 210. 222-956 


Ameer Am A Seoctaseaes, ) Fae 


CROYDON AIRPORT. 


Mt: T.CA. eg P.P.L., C.P.L.. I/R courses 

fleet of Chipmunks, also Consul and Proctor 
aircraft. equipped with IL.L.S.. M/F and A.D.F., for 
rating work, attractive contract rates. Full-time Link 
Section instruction. Inquiries invited. 
Phone, Croydon 9308. 222-671 


XETER AIRPORT, LTD. Courses for Commercial 

Pilot's Licence, from £625; Private Pilot's “hommes. 
from £101 5s. Contract rate for solo flying, 
and Tigers, 6d. pe 


hr.; mormal 
rates, £3 76. 6d. hs hr.; 


‘dual/eolo 
twin conversions, 12s. 


hr.; Chipmunk, £5° Ss. per fr.: Ry 
8s. 6d. per hr Limited accommodation. 
ra 15s. 6d. per week. Exeter Airport, Exeter. Phone 
67433. 222-680 


IVIL pilot-navigator licences. 


A Waar. LTD., provides full-time or postal 
tuition or a combination of either of these 
methods to suit individual requirements, for the above 


licences. Classroom instruction can be provided for 
A General, certain specific types and tform- 
raining - at 


ance schedule examinations. Link 
Monarch 1364. 
Fo full details apply to the Principal. 


VIGATION, TD., 
A L 


30 CENTRAL CHAMBERS, 
EALING BROADWAY. 
LONDON, W.5 


Phone, Eaiing 8949. 722-669 


F you require the best possible tuition for the 
a flying qualifications, first phone Elstree 
0, write to the Chief Instructor, Derby 
Avision, Ltd., Elstree Aerodrome, Herts. ‘472-8782 


GUARANTEED R.L.A. 


LAMINATED ALUMINIUM 


JANUARY 2, 1959 


EARN to fly, Fa instructor's licences and instru- 
ment flying for £3 15s. per hour; night flying, 


£4 15s. per hour. Residence 6 gns. weekly Approved 
M.T.C.A. Private Pilot's Licence Course. Specialized 
course for Commercial Pilot's Licence Wiltshire 


School of Flying, Ltd., Thruxton Acrodrome (Andover 
Junction 1 hr. 15 min. from Waterloo), Hants 
zzz-642 


7 Cusses OF Pe meer arcs. 
TWO-YEAR DIPLOMA COURSE, 1959-1961 


A SPLICATIONS are invited from cuhably qualified 
men and women who wish to enrol ior the 
co-vene Diploma Course which begins in Ociober, 
HIS post-graduate course in aeronautical science 
and engineering is intended primarily for 
University graduaies in engineering, science or 
mathematics, for technical college students who 
possess a good Higher National Cer..ficate or Diploma 
and have appropriate industrial experien.c, and others 
with equivalent qualifications The curriculum 
includes tne subjects of acrodynamics, aircraft design, 
aircraft economics and production, aircraft electrical 
engineering, aircraft materials, aircraft propulsion, 
flight, and mathematics. 
LL applications will be considered by the board 
of entry, which may call candidates to attend 
at the as. for written entrance ¢xaminations in 
engineering. physics. mechanics, and mathematics, to 
be held on "Monday, March 23, 1959 Exemption 
from these examinations will normaily Bang given only 
to candidates possessing, or vege By = an honours 
degree in science or engineering board may also 
rogue attendance for persona! interview at a later 
dat 


URTHER information about the course and for: 
of application, which MUST be completed and 
po not eae , 4% Saturday. February 28, 195 


be obta fro The Warden, The Colles 
on "Acronautics, Cranfield, Bletchley, Bucks. 470-11 
URRY FLYING CLUB Croydon Airport, 


C.A.-approved for private pilot's licence, Tiger 
stothe Woon Moth, Leopard Moth, Chipmunk and 
Prentice. Open 7-day week. Croydon 9126. 470-661 


OUTHEND -ON-SEA MUNICIPAL FLYING 
SCH . Commercial and private pilot_ training 
Night gyne! link /radio/technical courses, C.P.L., £1! 
ALT 17; Auster and Chipmunks, from £3 15s 
No canines fee or subscription. The Municipai 
Airport, Southend-on-Sea, Essex. Rochford 56204 aoe 


BOOKS AND PUBLICATIONS 

ORLD’S largest stock of old aviation books 
(over 15,00u.) Catalogue free ‘lop price paid 
for Janes, any year, World War I and other aviation 

books tuart, Fairlight Hall, Hastings zzz 
HE AEROPLANE” PICTORIAL 
(No. 3). Compiled by the staff of The 
AEROPLANE. This is the third annual miscellany of 
a an a cr in THe AROPLANE, and covers 
Encl, face’ aeronautics, including missiles 
my captions provide a unique account of the 
the year ending autumn, 
250 illustrations, og pages, 10s. 6d. net 
con pookselicrs or ils. 9d. post from the pub- 
lishers, Temple ess Limited, "adwiing Green Lane, 
London, E.C.1. zzz 
AMERA IN THE SKY,” by Charics Sims, 
with a preface by Air Chief Marshal Sir James 
Robb. For more than 30 years Charies Sims, chief 
photographer of THE A&ROPLANE and one of Britain's 
best-known aecrial photographers, has watched the 
amazing growth of British aviation from a ring-side 
fn this book he — with pen and camera, 
enlivened with ancedote, som his many memorics 
Mlustrated, 218 pages. 25s 
post from the 
mF Press Limited, Bowling Green 
zzz 


HE * POWER AND SPEED ” SERIES poe 
BOYS. * Aircraft and Air Power, by F 
Swanborough, of THe AEROPLANE. new alae 
has been written by specialist authors for intehigent 
boys between the ages 10 and 16. In “ Aircraft and 
Ait Power” the author surveys modern military flying 
and includes chapters on combat aircraft, scientific 
aids and missiles. Other titles in this series are 
* Motorcars,” “ Locomotives " and “ Ships and Ship- 
building.” Illustrated, 112 pages, 10s. 6d. net from 
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AVICA-FLEX STAINLESS STEEL AVIGA-FLEX STAINLESS STEEL 
BELLOWS ASSEMBLIES 


RIGID TUBE COUPLINGS 
FLEXIBLE PIPE ASSEMBLIES Mechanically attached with V or bolted 
(For temperatures up to 450°C) including the Type W welded 
and also precision barometric units with fully-fireproof lightweight coupling 
closely controlled spring rate tolerances 


flange. No welding. No brazing. Leak 
proof. Pressure tight. Will withstand 


extremes of temperature and vibration. 
For all applications involving temperatures 


from —183°C to as high as +450°C. 
Sizes from 4%” to 4” 


Continuous development to keep pace with ever-growing 
pressures, temperatures and vibration stresses, ensures that 
the AVICA range of flexible assemblies meets every specification 


requirement of the aircraft and missile designer. 


FLEXFLYTE 


¥ S 
a 
Flexflyte Lf, ae 
lightweight LS Lf 

Ignition ducting (3RRRREE y ; 
harness : 


Swivel 
Pipe — 
couplings 


Support clamps 


Synthetic rubber 
flexible pipe assemblies 


Avica Equipment Limited 
MARK ROAD, HEMEL HEMPSTEAD, HERTS 


* 
Te!ephone: Boxmoor 4711 Cables: Avica, Hemel Hempstead 
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THE PROBLEM. To engine a projected long-range 
high-speed bomber (later to crystallise as the Avro 
Vulcan), a concept steering turbojet development into 
new realms of high altitude operation and massive 
thrust. 


THE ANSWER. The Bristol Olympus, one of the 
world’s most powerful aero-engines. Olympus progress- 
ed from the Mk 101, type tested in 1954 at 11,000-Ib 
thrust, to today’s Mk 201, type tested at 17,000-lb 
thrust. Both these figures were attained without reheat 
and with good fuel consumption and impressively hich 
thrust/weight ratios. 


Signs of success 


To the engineer, the Olympus represents the successful 
implementation of a theory: it pioneered the twin-spool 
principle with its promised bonuses of lower fuel consump- 
tion at both low and high altitudes, higher power, and rapid 
acceleration even at extreme altitudes. 


In RAF service, however, the Olympus has achieved all 
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this and more. Not only as an engine officially complimented 
for setting new standards of handling at high altitudes; 
but as a “fit and forget” engine; as an engine sharing with 
the Avro airframe the highest official praise as the aircraft 
suffering the fewest teething troubles of any introduced 
into the RAF in ten years. 


Development of the Olympus continues. The newer 
marks represent just about the ideal design for flight just 
below and just above the speed of sound. 


Versions with reheat are already delivering thrusts up 


Bristol 
7 — 
Siddeley 
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